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Preface 



This is the 1991 version of the Sony Semiconductor IC Memory Databook. This book 
covers all the memory semiconductors marketed by Sony Corporation of America. 

In preparation of this databook, as much characteristic and application data as possible 
have been collected and added with a view of making this book a convenient reference 
for users of Sony products. If, however, you are dissatisfied with this book in any way, 
please write, we welcome suggestions and comments. 




The contents of this data book although accurate and complete at the time of publica- 
tion, are subject to change in order to incorporate improvements on the products. 

Circuits shown are typical examples illustrating the operation of the devices. They are 
not meant to convey any patents or other rights. Sony cannot assume responsibility for 
any problems arising out of the use of these circuits. 

Sony reserves the right to change products and specifications without notice. This in- 
formation does not convey any license under patent rights of Sony Corporation or others. 

© 1991 by Sony Corporation of America 
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1. Index by Usage 



1) Static RAM 





Type 




Function 


Process 


. 

Page 


CXK5164P 
CXK5164J 


65,536 word x 1 bit, 25/30/35ns SRAM 


MIX CMOS 


29 


CXK5464AP 
CXK5464AJ 


16,384 word x 4bits, 25/30/35ns SRAM 


MIX CMOS 


37 


CXK5466P 
CXK5466J 


16,384 word x 4bits, 15/20ns SRAM 


MIX CMOS 


45 


CXK5465P 
CXK5465J 


16,384 word x 4bits, 25/30/35ns SRAM 
with OE 


MIX CMOS 


53 


CXK5467P 
CXK5467J 


1 6,384 word x 4bits, 1 5/20ns SRAM 
with OE 


MIX CMOS 


61 


CXK5863AP 
CXK5863AJ 




8,192 word x 8bits, 20/25/30ns SRAM 




FULL CMOS 


! 

69 


CXK5863P 
CXK5863M 
CXK5863J 




8,192 word x 8bits, 25/30/35ns SRAM 




FULL CMOS 


76 


CXK5864BP-L/LL 

CXK5864BSP-L/LL 

CXK5864BM-L/LL 


8,192 word x 8bits, 70/1 00/1 20ns SRAM 


MIX CMOS 


86 


CXK5971P 
CXK5971 M 

OAfNoy / 1 J 


8,192 word x 9bits, 25/30/35ns SRAM 


FULL CMOS 


96 


CXK51256P 




262,144 word x 1 bit, 35/45/55ns SRAM 


MIX CMOS 


106 


CXK54256P 


65,536 word x 4bits, 35/45/55ns SRAM 


MIX CMOS 


114 


CXK58258AP 
CXK58258AJ 


32,768 word x 8bits, 1 5/20/25ns SRAM 


MIX CMOS 


122 


CXK58258BP-L/LL 
CXK58258BJ-LVLL 
CXK58258BM-L/LL 


32,768 word x 8bits, 20/25/35ns SRAM 


MIX CMOS 


129 


CXK58258P 
CXK58258SP 


32,768 word x 8bits, 35/45/55ns SRAM 


MIX CMOS 


137 


CXK58257AP-L/LL 

CXK58257ASP-L/LL 

CXK58257AM-L/LL 


32,768 word x 8bits, 70/85/1 00/1 20ns SRAM 


MIX CMOS 


146 


CXK58257AP-LX/LLX 

CXK58257ASP-LX/LLX 

CXK58257AM-LX/LLX 


32,768 word x 8bits, 70/85/1 00/1 20ns SRAM 


MIX CMOS 


156 


CXK58257ATM-L/LL 
CXK58257AYM-LAL 


32,768 word x 8bits, 70/85/1 00/1 20ns SRAM 


MIX CMOS 


166 
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1) Static RAM (con't) 



Type 


Function Process 


Page 


CXK58257ATM-LX/LLX 
CXK58257AYM-LX/LLX 


32,768 word x 8bits, 70/85/1 00/1 20ns SRAM 


MIX CMOS 


176 


CXK58257P-L/LL 

CXK58257SP-L/LL 

CXK58257M-L/LL 


32,768 word x 8bits, 70/85/1 00/1 20ns SRAM 


MIX CMOS 


186 


CXK58267AP-L/LL 

CXK58267ASP-L/LL 

CXK58267AM-LAL 


32,768 word x 8bits, 70/85/1 00/1 20ns SRAM 
2CE 


MIX CMOS 


194 


CXK58267ATM-L/LL 
CXK58267AYM-L/LL 


32^768 word x 8bits, 70/85/1 00/1 20ns SRAM 
2CE 


MIX CMOS 


205 


CXK59288P 
CXK59288J 


32,768 word x 9bits, 15/20/25ns SRAM 


MIX CMOS 


216 


CXK59290M-L 
CXK59290TM-L 


32,768 word x 9 bits, 70/1 0/1 20ns SRAM 


MIX CMOS 


223 


CXK581020SP 
CXK581020J 


131,072 word x 8bits, 35/45/55ns SRAM 


MIX CMOS 


234 


CXK581001P-LVLL 
CXK581001M-LAL 


131,072 word x 8bits, 70/85ns SRAM 


MIX CMOS 


243 


CXK581000P-LAL 
CXK581000M-ULL 


1 31 ,072 word x 8bits, 1 00/1 20/1 50ns SRAM 


MIX CMOS 


252 


CXK581 000P-LX/LLX 
CXK581 OOOM-LX/LLX 


1 31 ,072 word x 8bits, 1 00/1 20/1 50ns SRAM 
-25°C to +85°C (Extended Temp.) 


MIX CMOS 


263 


CXK581000P-12LB 
rxK5RinnnM-i?i r 


1 31 ,072 word x8bits, 1 20ns at Vcc=5V 
240ns at Vcc=3V 


MIX CMOS 


272 


CXK581100TM-ULL 
CXK581 1 OOYM-L/LL 


1 31 ,072 words x 8bits, 1 00/1 20/1 50ns SRAM 


MIX CMOS 


283 


CXK581 1 0OTM-LX/LLX 
CXK581 100YM-LX/LLX 


1 31 ,072 words x 8bits, 1 00/1 20/1 50ns SRAM 


MIX CMOS 


294 


CXK581100TM-12LB 
CXK581100YM-12LB 


131 ,072 word x8bits, 120ns at V C c=5V 
240ns at Vcc=3V 


MIX CMOS 


303 


CXK541000J 


262,144 words x 4bits, 25/30/35ns SRAM 


MIX CMOS 


314 


2) ASM (Application Specific Memory) 


CXK7701J 


8,192 word x 16bits, 30/35/45ns SRAM 


MIX CMOS 


324 


CXK77910J 


1 31 ,072 word x 9 bits, 1 7/20ns SRAM 
(Synchronous) 


MIX CMOS 


339 


3) Mask ROM 


CXK384001 


524,288 word x 8bits, 200ns 


CMOS 


350 



2. Product Over View 



1)SRAM 



Density 

64K 



Organization 



64Kx1 



— 16Kx4 



8Kx8 















Product Name 


Speed (ns) 


Package 


Process 


Page 


CXK5164P 


-25 


25 


22pin 


MIX CMOS 


29 




-30 


30 


300mil DIP 








-35 


35 






CXK5164J 


-25 


25 


24pin 


MIX CMOS 


29 




-30 


30 


300mil SOJ 








-35 


35 








CXK5466P 


-15 


15 


22pin 


MIX CMOS 


45 




-20 


20 


300mil DIP 






CXK5466J 


-15 


15 


24pin 


MIX CM08 


45 




-20 


20 


300mil SOJ 






CXK5464AP 


-25 


25 


22pin 


MIX CMOS 


37 




-30 


30 


300mil DIP 






-35 


35 








CXK5464AJ 


-25 


25 


24pin 


it ill v /^m^o 
MIX UMUo 


J/ 




-30 


30 


300mil SOJ 








-35 


35 






CXK5467P 


-15 


15 


24pin 


MIX CMOS 


61 


w/OE 


-20 


20 


300mil DIP 






CXK5467J 


-15 


15 


24pin 


MIX CMOS 


61 


w/OE 


-20 


20 


300mil SOJ 






CXK5465P 


-25 


25 


24pin 


MIX CMOS 


53 


w/OE 


-30 


30 


300mil DIP 








-35 


35 








CXK5465J 


-25 


25 


24pin 


MIX CMOS 


53 


w/OE 


-30 


30 


300mil SOJ 








-35 


35 




















CXK5863AP 


-20 


20 


28pin 


FULL CMOS 


69 




-25 


25 


300mil DIP 


FULL CMOS 




CXK5863AJ 


-20 


20 


28pin 


69 


-25 


25 


300mil SOJ 






CXK5863P 


-25 


25 


28pin 


FULL CMOS 


76 




-30 


30 


300mil DIP 








-35 


35 


28pin 






CXK5863M 


-25 


25 


FULL CMOS 


76 




-30 


30 


450mil SOP 








-35 


35 








CXK5863J 


-25 


25 


28pin 


FULL CMOS 


76 




-30 


30 


300mil SOJ 








-35 


35 








CXK5864BP 


-70L/LL 


70 


28pin 


MIX CMOS 


86 




-10L/LL 


100 


600mil DIP 








-12L/LL 


120 








CXK5864BSP 


-70LAL 


70 


28pin 


MIX CMOS 


86 




-10L/LL 


100 


300mil DIP 








-12L/LL 


120 








CXK5864BM 


-70L/LL 


70 


28pin 


MIX CMOS 


86 




-10LAL 


100 


450mil SOP 








-12L/LL 


120 
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Organization 

72K 8Kx9 - 



256K- 



256Kx1 



64Kx4 



Product Nam a 


. 


Speed (ns) 


Parka 
racKa 




Process 


PYICCQ71 D 

OAftoa / 1 r 


-25 




25 


28pin 




CTI II 1 I""* IAP 

hULL GMOb 




-30 




30 


300mil 


DIP 






-35 




35 








1 MVI 


-25 




25 


28pin 




PI 11 1 PfUIOQ 
TULL L/MUo 




-30 




30 


tOUM III 


SOP 






-35 




35 










-35 




35 








CXK5971J 


-25 




25 


28pin 




PULL L/IVI*UO 




-30 




30 


300mil 

OUU 1 1 III 


SOJ 






-35 




35 






















CXK51256P 


-35 




35 


24pin 




MIX PMD9 




-45 




45 


OUUI I III 


DIP 






-55 




55 










-35 




35 


■ 

24pin 




MIA L-IVTUo 




-45 






300mil 


Ulr 






cc 
"DO 




55 










-15 




1 5 


28pin 




MIX CMOS 


on 




20 




DIP 










25 








PYKRRP'iftA 1 

uAr\JOtJOnJ 


-15 




1 5 


28pin 




imiY rynQ 

MIA OMUO 




-20 




20 


juumii 


en i 
oUJ 






-25 




25 








PYtCRfiORftRP 
IjArXUOiiOODr 


-20L/LL 




20 


■ 

28pin 




miy ri*nc 

MIA OMUo 




-25L/LL 




25 


juumii 


niD 
Ulr 






-35L7LL 




35 








V-/ A r\ JO (L OO D IV1 


-20L/LL 




20 


Oftriin 




MIY PMOQ 
MIA UMUO 




/I I 




25 


40umn 


COD 






-35L/LL 




35 








PYK^A9^flR 1 


-20L7LL 




on 


28pm 




miy PMrtQ 

MIA OMUo 




-25L/LL 




25 


ouumii 


oUJ 






-35L/LL 




35 








L>Ar\Do£:Oor 


-OD 




35 


28pin 




MIA L/IVlUb 




-45 




45 


ouumii 








-55 




55 


s . 






L/ArNDociDaor 


-35 




35 


28pin 




MIY PMOC 
MIA OMUo 




-45 




45 


viUUmil 


DIP 






ate 

DO 




55 








rVli'ROORVA D 
OArvOo^O/rtr 


-70L7LL 




70 


28pin 




MIX OMUb 




-ODL/LL 




85 


ouumii 


DIP 






1 m /i i 

-1 UL/LL 




1 00 










101 /I 1 
- I £L/LL 




1 20 








L/A f\DO£:0 / Wor 


701 /I 1 
-/UL/LL 




70 


- 

28pin 




miy rune 

MIA UMUo 




-85L/LL 




85 


300mil 


DIP 






-1 OL/LL 




1 00 














1 20 








l_/ Al\0OcD / MIVI 


-70L/LL 




70 


28pin 




MIY PMOC 
MIA OMUO 




-85L/LL 




85 


4oumn 


COD 
oUr 






1 ni /I I 

-1 UL/LL 




1 00 










-1 2L/I_I_ 




120 








tjAr\00(iO/ Mr 


7ni Y/l I Y 
-/ULA/LLA 




70 


28pin 




MIY PMOC 
MIA L>MUo 




-CSOLA/LLA 




85 


ouumii 


niD 

Ulr 






■ini Y/l I Y 
- I ULA/LLA 




100 










-12LX/LLX 




120 








CXK58257ASP 


-70LX/LLX 




70 


28pin 




MIX CMOS 




-85LX/LLX 




85 


300mil 


DIP 






-10LX/LLX 




100 










-12LX7LLX 




120 








CXK58257AM 


-70LX/LLX 




70 


28pin 




MIX CMOS 




-85LX7LLX 




85 


450mil 


SOP 






-10LX/LLX 




100 










-12LX7LLX 




120 









Page 

96 



106 



114 



122 



122 



129 



129 



129 



137 



137 



146 



146 



156 



156 



156 
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Density Organization Product Name 

256K 32Kx8 



Speed (ns) 



Package Process Page 



— CXK58257ATM -70ULL 
-85L/LL 
-10L/LL 
-12LAL 

_ CXK58257AYM -70LVLL 
-85ULL 
-10ULL 
-12LVLL 

CXK58257ATM -70LX/LLX 

85LX/LLX 
-10LX/LLX 
-12LX/LLX 
- CXK58257AYM -70LX/LLX 
-85LX/LLX 
-10LX/LLX 
-12LX/LLX 

CXK58257P -70ULL 

-85L/LL 
-10L/LL 
-12L/LL 

CXK58257SP -70L/LL 

-85L/LL 
-10L/LL 
-12ULL 

CXK58257M 



■ 



-70L/LL 
-85LAL 
-10ULL 
-12ULL 
-70L/LL 
-85L/LL 
-10L/LL 
-12L/LL 

CXK58267ASP -70LAL 
-85ULL 
-10L/LL 
-12LAL 

CXK58267AM -70ULL 
-85LAL 
-10L/LL 
-12L/LL 

CXK58267ATM-70L/LL 
-85L/LL 
-10L/LL 
-12L/LL 

CXK58267AYM -70L7LL 
-85ULL 
-10L/LL 
-12ULL 



32Kx9 



CXK59288P -1 5 

-20 
-25 

CXK59288J -15 

-20 
-25 

CXK59290M -70L 

-10L 
-12L 

- CXK59290TM -70L 
-10L 
-12L 



70 


28pin 


MIX CMOS 


166 


85 


TSOP 






100 


TM: Normal 






120 








70 


28pin 


MIX CMOS 


166 


85 


TSOP 






100 


iivi. ncvcioc 






120 








70 


28pin 


MIX CMOS 


176 


85 


TSOP 






100 


TM: Normal 






120 








70 


28pin 


MIX CMOS 


176 


85 


TSOP 






100 


YM' Reverse 






120 








70 


28pin 


MIX CMOS 


186 


85 


fiOftmil DIP 

UUU I I III LJ 1 1 






100 








120 


... 






70 


28pin 


MIX CMOS 


186 


85 


Qnnmil DIP 

JUvl 1 1 II 1— ' 1 1 






100 








120 








70 


28pin 


MIX CMOS 




85 


HOUI llll OWr 






100 
















70 


28pin 


MIX CMOS 


1 QA 


85 


cnOmil DIP 

OUUI1 III \J\\ 






1 00 


2CE 






1 20 








70 


28pin 


MIY PM09 

IVII/N VjlVIWO 


1 94 


85 


■^rinmii nip 

OUUI1 III \J\V 






100 


2CE 






120 








70 


28pin 


MIX CMOS 


194 


85 


4S0mil SOP 






1 oo 


2CE 






1 20 








70 


28 pin 


MIX OMflS 

IVII>\ Vj m WO 


oc\c. 

£UO 


85 


TSOP 






100 


TM: Normal 






1 20 


2CE 






70 


28pin 


MIA UMUo 


205 


DC 

OD 


Tcnp 
1 oUr 






100 


i ivi. nuvcisc 






120 


2CE 






15 


32pin 


MIX CMOS 


216 


20 


300mil DIP 






25 








15 


32pin 


MIX CMOS 


216 


20 


300mil SOJ 






25 
70 


32pin 


MIX CMOS 


223 


100 


450mil SOP 






120 








70 


32pin 


MIX CMOS 


223 


100 


TSOP 






120 
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Organization Product Name 

1M 128KX8 



■ 



- CXK581020SP 

- CXK581020J 

- CXK581001P 

- CXK581001M 

- CXK581000P 

- CXK581000M 

- CXK581000P 

- CXK581000M 

- CXK581000P 

- CXK581000M 
_ CXK581100TM 

- CXK581100YM 

- CXK581100TM 
CXK581100YM 

CXK581100TM 

- CXK581100YM 
CXK541000J 





Speed (ns) 


Package 


Process 


•35 


35 


32pin 


MIX CMOS 


-45 


45 


400mil DIP 




-55 


55 






-35 


35 


32pin 


MIX CMOS 


-45 


45 


400mil SOJ 




-55 


55 






-70L/LL 


70 


32pin 


MIX CMOS 


-85ULL 


85 


600mii DIP 




-70L/LL 


70 


32pin 


MIX CMOS 


-85L/LL 


85 


525mil SOP 




-10L/LL 


100 


32pin 


MIX CMOS 


-12LAL 


120 


600mil DIP 




-15L/LL 


150 






-10ULL 


100 


32pin 


MIX CMOS 


-12L/LL 


120 


525mil SOP 




-15M.L 


150 






-10LX/LLX 


100 


32pin 


MIX CMOS 


-12LX/LLX 


120 


600mil DIP 




-15LX/LLX 


150 






-10LX/LLX 


100 


32pin 


MIX CMOS 


-12LX/LLX 


120 


525mil SOP 




-15LX/LLX 


150 






-12LB 


120 


32pin 


MIX CMOS 


-12LB 


240 (Vcc=3V) 






-12LB 


120 


32pin 


MIX CMOS 


-12LB 


240 (Vcc=3V) 






-10L/LL 


100 


32pin 


MIX CMOS 


-12ULL 


120 


TSOP 




-15ULL 


150 


(EIAJ Standard) 




-10L/LL 


100 


32pin 


MIX CMOS 


-12L/LL 


120 


TSOP 




-15ULL 


150 


(EIAJ Standard) 




-10LX/LLX 


100 


32pin 


MIX CMOS 


-1 2LX/LLX 


120 


TSOP 




-15LX/LLX 


150 


(EIAJ Standard) 




-1 OLX/LLX 


100 


32pin 


MIX CMOS 


-1 2LX/LLX 


120 


TSOP 




-15LX/LLX 


150 


(EIAJ Standard) 




-12LB 


120 


TSOP 




-12LB 


240 (Vcc=3V) 






-12LB 


120 


TSOP 




-12LB 


240 (Vcc=3V) 






-25 


25 


32pin 


MIX CMOS 


-30 


30 


400mil SOJ 




-35 


35 







2) ASM (Application Specific Memory) 



128K 4Kx16x2way — CXK7701J 

8Kx16 

1.1M 128Kx9 _ 



30 
-35 
-45 

CXK77910J -17 
(Synchronous) -20 



30 
35 
45 
17 
20 



52pin 
PLCC 

32pin 

400mil SOJ 



MIX CMOS 



MIX CMOS 



Page 

234 



243 



263 

263 

273 
273 



294 

294 

303 
303 
314 



324 



339 



3) Mask ROM 



4M 



512KX8 



CXK384001 



200 



CMOS 
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3. IC Nomenclature 



1) Nonmenclature of IC product name 

Currently, both the conventional and new nomenclature systems are mixed in naming IC products. 

a) Memory Nomenclature 

(Example) C_X K 5464 AE-xxxxx. 



.. Special Specifications 

X ■= Extended Temperature 
B = Wide Vcc 

Y = Extended Temperature & Wide Vcc 
Standby Current 



Access Time 

- Package Mark 

P : Dual in-line package 

SP : Skinny outline package 

M : Small outline package 

J : Small outline J-leaded package 

Quad Flat J-leaded package 

TM : Thin small outline package 

(mirror image pin out) 

YM : Thin small outline package 

Improvement Mark 

Improvement mark is affixed when 
specifications are partially improved. 

Product Number 

Identifies the individual product. 
Product Category Mark 
K : Memory 
. Sony IC Mark 



- 



b) Mask ROM Nomenclature 

(Example) C X K 3 8 1 2 8 - xxx x 



L 



Package mark (P.M) 
OEM Code 



Product Number 

Indentifies the individual product. 

- Product Category Mark 
K : Mask POM 

Sony IC Mark 
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4. Precautions for IC Application 



1) Absolute maximum ratings 

The maximum ratings for semiconductor 
devices are normally specified by "absolute 
maximum ratings". The values shown in the 
maximum ratings table must never be ex- 
ceeded even for a moment. 

If the maximum rating is ever exceeded, 
device deterioration or damage will occur 
immediately. Then, even if the affected 
device can operate, the life will be consider- 
ably shortened. 

Maximum rating must never be reached for 
any TWO items at the SAME time. 

IC maximum ratings 

The following maximum ratings are used 
for ICs. 

(1) Maximum power supply voltage Vcc 
(Vdd) 

The maximum voltage that can be applied 
between the power supply pin and ground pin. 

This power supply voltage rating is directly 
related to the dielectric voltage of transistors 
in the internal circuit, the transistors may be 
destroyed if this voltage is exceeded. 

(2) Allowable power dissipation Pd 

The maximum power consumption allowed 
in IC. 

In the circuit design the absolute maximum 
ratings must not be exceeded, and it must be 
designed only after considering the worst 
situations among the following: 

• Fluctuation in source voltage 

• Scattering in the electrical characteris- 
tics of electrical parts (transistors, resis- 
tors, capacitors, etc.) 

• Power dissipation in circuit adjustment 

• Ambient temperature 

• Fluctuation in input signal 

• Abnormal pulses 

If this allowable power dissipation is ex- 
ceeded, electrical and thermal damage may 
result. 

This value varies with amount of IC inte- 
gration in package types. 



(3) Operating ambient temperature Topr 

The temperature range within which IC can 
operate satisfactorily. 

Even if this temperature range is exceeded 
and some deterioration in operating charac- 
teristics is noted, the IC is not always 
damaged. 

For some ICs, the electrical characteristics 
at Ta = 25°C are not guaranteed even in this 
temperature range. 

(4) Storage temperature Tstg 

The temperature range for storing the IC 
which is not operating. 

This temperature is restricted by the pack- 
age material, and the intrinsic properties of 
the semiconductor. 

(5) Other values 

The input voltage Vin, output voltage Vout, 
input current lin, output current lout and 
other values may be specified in some ICs. 

The relationship among these maximum 
ratings for IC is shown below. 



No assurance 



Po-Ta curve 




Tstg 

Ambient temperature ("C) 



2) Protection against 

electrostatic breakdown 

There have been problems concerning 
electrostatic destruction of electronic devices 
since the 2nd World War. Those are closely 
related to the advancement made in the field 
of semiconductor devices; this is, with the 
development of semiconductor technology, 
new problems in electrostatic destruction 
have arisen. This situation, perhaps, can be 
understood by recalling the case of MOS FET. 

Today, electrostatic destruction is again 
drawing people's attention as we are entering 
the era of LSI and VLSI. Here are our sugges- 
tions for preventing such destruction in the 
device fabrication process. 

Factors causing electrostatic 
generation in manufacture process 

A number of dielectric materials are used in 
manufacture process. Friction of these mate- 
rials with the substrate can generate static 
electricity which may destroy the semicon- 
ductor device. 

Factors that can cause electrostatic 
destruction in the manufacture process are 
shown below : 



to noHnlv.^'.^ ©fit *•<• 



Causes of electrostatic destruction of 
semiconductor parts in manufacture 
process 



Input 



1 



solder dipping 




visual correction 



lead cutting 



sand blasting 



Item 



semi- 




• belt conveyer 


conductor 


Parts 


• work table 


resistor 


mounting 


• human body 


capacitor 




• Parts box 



• dipping machine 

• work table 

• human body 

• soldering iron 



• cutting machine 



• sand blasting 
machine 



soldering correction 



4 



rear side mounting 
of parts 

frame assembly 



i 



inspection and repair 



Output 



• belt conveyer 

• work table 

• human body 

• parts box 

• soldering iron 
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Handling precautions for the prevention of 
electrostatic destruction 

Explained below are procedures that must 
be taken in fabrication to prevent the 
electrostatic destruction of semiconductor 
devices. 

The following basic rules must be obeyed. 

©Equalize potentials of terminals when tran- 
sporting or storing. 

©Equalize the potentials of the electric 
device, work bench, and operator's body 
that may come in contact with the semi- 
conductor device. 

©Prepare an environment that does not 
generate static electricity. 
One method is keeping relative humidity in 
the work room to about 50%. 

Operator 

(1) Clothes 

Do not use nylon, rubber and other mate- 
rials which easily generate static electricity. 
For clothes, use cotton, or antistatic-treated 
materials. Wear gloves during operation. 

(2) Grounding of operator's body 

The operator should connect the specified 
wrist strap to his arm. If the wrist strap is 
not available, then the operator should touch 
the grounding point with his hand, before 
handling and semiconductor device. 

example of grounding band 

cotton glove 




grounding wire 



When using a copper wire for grounding, 
connect a lMn resistance in series near the 
hand for safety. 



(3) Handling of semiconductor device 

Do not touch the lead. Touch the body of 
the semiconductor device when holding. 
Limit the number of handling times to a 
minimum. Do not take the device out of the 
magazine or package box unless it is abso- 
lutely necessary. 

holding of semiconductor device 




DIP type 



can type 



Equipment and tools 

(1) Grounding of equipment and tools 

Ground the equipments and tools that are 
to be used. Check insulation beforehand to 
prevent leakage 
[Check point] 

• measuring instrument 

• conveyer 

• electric deburr brush 

• carrier 

• solder dipping tank 

• lead cutter 

• shelves and racks 

grounding of carrier 

conductive sheet 




conductive 
rubber 
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not put anything wnicn can easily generate 
static electricity, such as foam styrol, on the 
work table. 

grounding of work table 



conductive sheet 




(3) Semiconductor device case 

Use a metal case, or an antistatic plastic 
case (lined with conductive sheet). 

plastic case for 
semiconductor devices 

conductive sheet 



plastic 




(4) Insertion of semiconductor device 

Insert the semiconductor device during the 
mounting process or on the belt conveyer. 
The insertion should be done on a conductive 
sheet, or on a wood or on a metal carrier. 

(5) Operation in energized state 

When the substrate is checked while energ- 
izing the substrate where the delicate semi- 
conductor device is mounted, be sure to place 
the substrate on corrugated cardboard, 
wood, or on a metal carrier. 



Ubeu iuf removing icau emus. u» meiai ui 

antistatic-treated plastic brushes. 

Transporting, storing and packaging 

methods 

(1) Magazine 

Use metal, or antistatic-treated plastic IC 
magazines. 

Plastic magazines used for shipping ICs 
are antistatic-treated, and they can be used 
for storing ICs. 

magazine 




(2) Bag 

Use a conductive bag to store ICs. If the 
use of vinyl bag is unavoidable, be sure to 
wrap the IC with aluminum foil. 

bag 




conductive bag 
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(3) Handling of delivery box 

The delivery box used for carrying sub- 
strates must be made of wood or corrugated 
cardboard. Do not use a vinyl chloride or 
acrylic delivery box, otherwise static electric- 
ity will be generated. 

handling of delivery box 

wooden or corrugated 
cardboard box 




grounding plate 



(4) Treatment after vehicle transport 

After truck transport, place the magazine, 
package box or delivery box on the grounded 
rack, work table, or concrete floor for dischar- 
ging. Do not pull the delivery box for more 
than 1 meter except on a concrete or a 
wooden floor. 

(5) Handling of mounted substrates 

Wear cotton gloves when handling. As far 
as possible, avoid touching soldered faces. 
When handling mounted substrates individu- 
ally, be sure to use a conductive or paper bag. 
Do not use a polyethylene bag. 

handling of mounted substrate 



cotton glove 




Soldering operation 

(1) Soldering iron 

Use a soldering iron with a grounded metal 
part or a soldering iron with an insulation 
resistance greater than 10Mf2 (DC 500V) 
after five minutes from energizing. 

(2) Operation 

After inserting the semiconductor device 
into the substrate, solder it as quickly as 
possible. Do not carry the substrate with the 
inserted semiconductor device by car. 

(3) Correction 

When correcting parts (semiconductor 
device and CR parts) after solder-dipping, be 
sure to wear cotton gloves. Also, connect the 
grounding band to the arm, or touch the 
grounding point before operation. 

(4) Manual soldering 

Solder with wrist strap connected to the 
hand, or by touching the grounding point 
from time to during operation. 

(5) Removing semiconductor device 

Do not use the Solder-Pult when removing 
the semiconductor device. Use a Solder-wick 
or equivalent. 



solder remover 



solder-wick 



soler pult 




conductive bag or - 
paper bag 



(6) Soldering work table 

Use a grounded work table, corrugated 
cardboard, or wooden work table for solder- 
ing. Do not solder on foam styrol, vinyl, or 
decorative board. 
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3) Mounting method 
Soldering and solderability 
(1) Solderability by JIS 

JIS specifies solderability of an IC terminal 
(lead) in "JIS-C7022 Test Procedure A-2". 
An abstract of this standard follows: 

• Rosin flux must be used, and the terminal 
must be dipped in it for 5-10 seconds. 

• H63A or equivalent solder must be used, 
and the terminal must be dipped in the 
solder which been heated to 230 - C±5°C 
for 5±1 seconds. 

• Using a microscope, measure the area 
(%) deposited with solder. JIS specifies 
that more than 95% of the total area 
should be coated with solder. 



(2) Area for soldering warranty 

Soldering is warranted for a specific por- 
tion of the terminal. The warranted portion is 
shown in the following figure. 

The tie-bar cut portion also serves as a 
dam to prevent the sealing resin flowing out 
during device fabrication; it is cut off at the 
end of the process. Since the terminal is 
exposed at the cut-off end, the area for sol- 
dering is restricted. The portion near the 
resin is often covered with burrs when sealing 
with resin; it is not in the soldering warranty 
area. 



warranty area for soldering 



device main body 


Tit 









tie-bar cut portion 




Resistance to soldering heat 
(1) Specification of JIS 

JIS specifies the method for testing the 
resistance to soldering heat. This method is 
used for guaranteeing the IC resistance 
against thermal stresses by soldering. An 
abstract of this standard is as follows: 
• Dip the device terminal only once for 
10±1 seconds in a solder bath of 
260"C±5°C, or for 3±g 5 seconds in a 
solder bath of 350°C±10°C, for a dis- 
tance of up to 1 to 1.5 mm from the 
main body. 



For the solder flow system temperature 
should be 260-C±5'C. To solder by 
soldering iron temperature should be 
350-C±10'C. 

• Leave the device for more than two 
hours after dipping, then measure the 
device characteristics. 

• Normally, the warranty is limited to 10 
seconds at 260 - C±5"C. The distance 
between the device main body and solder 
bath is 1.6 mm. 
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(2) Resistance to soldering heat when 
mounting infrared reflow. 

When surface mount Devices (SOP, QFP 
etc) are dipped directly into a solder pot. 

The device moisture resistance may deteri- 
orate and thermal stress generate cracks in 
the pallet. 

Carefully observe the mounting conditions. 

Recommended temperature profile when 
mounting infrared reflows is shown in the 
figure below. 



r 



8 I 

* 

gj 

8 





235-C t 












3 to 4 - C/sec. / \ 












170'C 
























120-C 


50 to 300sec. 












1 ' 




\ 

\ 

\ 









preheated part 



part - time 
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5. Quality Assurance and Reliability 



The Concept to Quality Assurance 

There are 2 fundamental principles guiding 
Sony Semiconductors. 

1. Customer satisfaction 

2. Top level performance 

What comes first is the ability to respond 
convincingly to given requirements in terms 
of Quality, Delivery, Cost and Servicing. This 
involves all operations involved in the proc- 
ess. The second requisite is the quest for 
superior accomplishment. Here, talent is 
demanded to fulfill customer expectations, 
where quality is concerned, and pursue relat- 
ed activities. 

To this effect an elaborate system of qual- 
ity assurance is firmly established. From the 
early stages of research and development 
well into production, sales and servicing, 



orderly control is applied for the maintenance 
of high standards and further improvement. 
Systematization and automation are pushed 
ahead to provide a stable output of high 
quality production. 

In this respect, the force in charge of im- 
plementing the program is nonetheless sub- 
ject to constant polishing. Gifted people well 
aware of the problems inherent to their tasks 
are at the core of the excellence reflected on 
their yield. 

With the aim of providing the most eco- 
nomical, the most useful and at the same 
time the most gratifying products where 
quality is the criterion, Sony keeps fueling a 
relentless urge for achievement. 



Quality assurance system of semiconductor products 



Planning and 
Control Dept. 



Technical Dept. Manufacturing Dept. 



Quality Assurance 
Dept. 



Requirments 



|— ^ | Market survey 



experimental 
production 
stage 



Product planning 



Development planning*: 



Development design 



Design review Q— 



-O 



-O 



[ " ~rnanu^acturin 



Trial manufacturing ( 
review 



-J Quality approval (l) 

3 ~ 



Material approval 



-O- 



-O 



E»pe..m«nl,l „.ss W d«l» 



Production — . 
approval KJ~~ 



Sales planning 



Mass 
production 
stage 



Materials purchase 



Shipment planning 



Unacceptable 



Usage 
stage 



Claim acceptance 



Storage 



Shipment 



j Quality approval (II) 



Wafer process 



Port sale service 



Information sample 



-O- 



Corrective measures 



* 1 . IPQC : In Process Quality Control 
*2. QAT: Quality Assurance Test 
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Quality assurance criteria and 

reliability test criteria 

1) Quality assurance in shipping 

Establishing quality in the design and in 
fabrication is essential to keep the quality 
and reliability levels of the semiconductor 
devices at a high level. This is done by the 
"Zero-defect" (ZD) movement. Further sam- 
pling checks, in units of shipping lot, is done 
on products that have been "totally- 



inspected" at the final fabrication stage, thus 
ensuring no detective items. This sampling 
inspection is done in accordance with MIL- 
STD-105D. 

2) Reliability 

The reliability test is done, periodically, to 
confirm reliability level. 



Periodic Reliability Test 



Item 


Testing time 


LTPD 


Electrical Characteristics Test 


. 

In order to know the initial quality 
level, some types are selected and 
tested again. 


Life Test high temperature operation 
high temperature and high 

humidity with bias 
pressure cooker 


up to 1000 h 

up to 1000 h 
up to 200 h 


10% 

10% 
10% 


Environmental Test soldering heat resistance 
heat cycle 


10s 
100 cycles 


15% 
15% 


Mechanical Test solderability 

length strength 


Japan Industrial 
Standard (JIS) 


15% 
15% 


Other Tests If necessary, tests are selected according to 
JIS C7021 C7022 and EIAJ SD121 IC121. 



"These tests are selected by sampling standard. 
LTPD : Lot Tolerance Percent Defective 



These tests and inspection data are useful not only to improve design and wafer processes, but 
also serve to forecast reliability at the consumer level. 
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Reliability Test Standards 



Types of test 


Condition 


Supply 
voltages 


Testing time 


LTPD 


High temperature 
operation 


Ta = 125'C, 15CTC 


Typical 


lOOOh 


5% 


High temperature 
with bias 


Ta = 125*C, 150'C 


Typical 


lOOOh 


5% 


High temperature 
storage 


Ta = 150"C 


lOOOh 


5% 


Low temperature 
storage 


Ta=-65 - C 


lOOOh 


5% 


High temperature and 
high humidity storage 


Ta=85'C 85%RH 


lOOOh 


5% 


High temperature and 
high humidity with bias 


Ta=85-C 85%RH 


Typical 


lOOOh 


5% 


Pressure cooker 


Ta = 121'C 100%RH 

30 pounds per square inch 


200h 


5% 


Temperature cycle 


Ta = -65*C to+150"C 


100c 


10% 


Heat shock 


Ta = -65"C to + 150-C 


100c 


10% 


Soldering heat resistance 


T solder=260'C 


10s 


10% 


Solderability 


T solder=230'C (rosin type flux) 


5s 


10% 


Mechanical shock 


X, Y, Z 1500G 

Half part of sinusoidal wave of 0.5ms 


3times for 
each direction 


10% 


Vibration 


X, Y, Q 20G 

10Hz to 2000Hz to 10Hz (4min) 
Sinusoidal wave vibration 


16minut.es for 
each direction 


10% 


Constant acceleration 


X, Y, Z 20.000G 
Centrifugal acceleration 


lminute 

for each direction 


10% 


Free fall 


Free fall from the height of 75cm to maple 
plate 


3times 


10% 


Lead strength 
(bend) 
(pull) 


based on JIS 


10% 


Electrostatic strength 


Device must be designed again, when electrostatic 
strength below standard supplying surge voltage to each pin 
under the condition of C=200pF and Rs=0fi. 



LTPD : Lot Tolerance Percent Defective 
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Flow Chart from Development to Manufacturing 



Sony attains high quality and high reliability of semiconductor products by designing 
devices with quality and reliability from the initial steps of development and evaluating 
them sufficiently in each step of the development. 



Product Planning 



Business Planning 



Product Planning Review 





■ 






Examination of 
Desired Specification 






■ 






Development Planning 






_ 
■ 






Development Design 

!Z- 1 


Mr 




■ 






Design Review 






■ 






Small Scale Fabrication 






■ 






Evaluation 






■ 






Acceptance of Quality 
and Reliability (1) 






Trial Manufacturing Review 






■ 






Large Scale Trial 
Manufacturing 






■ 






Evaluation 






■ 






Acceptance of Quality 
and Reliability (II) 






■ 






Production Approval 






■ 






Production 












Shipping 





Function, Characteristics, Quality and Reliability 

Schedule, Quantity and Cost 

Circuit, Mask, Wafer Process and Packaging 



Characteristics, Quality and Reliability 
Acceptance of Quality and Reliability for Design 



Customer Evaluation 



Characteristics, Quality and Reliability 

Acceptance of Quality and Reliability for Production 
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6. SRAM Cross Reference Guide 



Density 


Organ- 
ization 


Product 
Name 


Access 
Time(ns) 


Package 


Other Major Sup 


pliers 






Hitachi 


I oshiba 


Mitsubishi 


Cypress 


IDT 


Micron 


Fujitsu 


NEC 


Samsung 


Motorola 


16K 


2Kx8 


CXK5816PN-10L 
-12L 
-15L 


100 
120 
150 


24pin 
600mil DIP 


HM6116AP 




















CXK5816M-10L 
-12L 
-15L 


100 
120 
150 


24 pin 
450mil SOP 


HM6116AFP 




















64K 


64Kx1 


CXK5164P-25 
-30 
-35 


25 
307 
35 


22 pin 
300mil DIP 


HM6287HP 


TC5562P 


M5M5187AP 


CY7C187 


IDT7187 


MT5C6401 


MB81C71A 






MCM6287 


CXK5164J-25 
-30 
-35 


25 
30 
35 


22 pin 
300mil SOJ 


HM6287HJP 


TC5562J 


M5M5187AJ 






MT5C6401 DJ 


MB81C71A 






MCM6287 


16Kx4 


OXK5464AP-25 
-30 
-35 


25 
30 
35 


22 pin 
300mil DIP 


HM6788P 


TC55416P 


M5M5188AP 


CY7C164 


IDT7188 


MT5C6404 


MB81C71 








CXK5464AJ-25 
-30 
-35 


25 
30 
35 


24 pin 
300mil SOJ 






M5M5188AJ 






MT5C6404DJ 










CXK5466P-15 
-20 


15 
20 


22 pin 
300mil DIP 


HM6788HP 




M5M5188BP 


CY7C164 


IDT7188 


MT5C6404 


MB81C74 






MCM6288 


CXK5466J-15 
-20 


15 
20 


24 pin 
300mil SOJ 






M5M5188BJ 






MT5C6404DJ 








MCM6288 


CXK5465P-25 
-30 
-35 


25 
30 
35 


24 pin 
300mil DIP 


HM6789P 


TC55417P 


M5M5189AP 


CY7C166 


IDT6198 


MT5C6405 


MB81C75 








CXK5465J-25 
-30 
-35 


25 
30 
35 


24 pin 
300mil SOJ 




TC55417J 

4 


M5M5189AJ 


CY7C166 




MT5C6405DJ 










CXK5467P-15 
-20 


15 
20 


24 pin 
300mil DIP 


HM6789H 




M5M5189BP 


CY7C166 


IDT6198 


MT5C6405 


MB81C75 






MCM6290 


CXK5467J-15 
-20 


15 

20 


24 pin 
300mil SOJ 






M5M5189BJ 






MT5C6405DJ 








MCM6290 



: 
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SRAM Cross Reference Guide (con't) 



Density 


Organ- 


Product 


Access 


Package 


Other Major Suppliers 




IZdllOT 1 




I IrTHstnSJ 




Hitachi 


loshiba 


Mitsubishi 


Cypress 


IDI 


Micron 


Fujitsu 


NEC 


Samsung 


Wotorola 






CXKbB6(SF-12 
-15 
-20 


12 
15 
20 


zu pin 
300mil DIP 




TC5588D 




CY7C185 


IDT7164 


MT5C6408 








MCM6264 






CXK5866J-12 
-15 
-20 


12 
15 
20 


28 pin 
300mil SOJ 




TC5588J 




CY7C185 




MT5C6408DJ 








MCM6264 






CXK5863AP-20 
-25 


20 
25 


28 pin 
300mil DIP 




TC5588P 




CY7C185 


IDT7164 


MT5C6408 








MCM6264 






CXK58B3AJ-2TT 

-25 


20 
25 


pin 

300mil SOJ 




TC588J 




CY7C185 




MT5C6408DJ 








MCM6264 






-30 
-35 


30 
35 


"28 pin 

Qnnmil DIP 
juui i in uir 




TC5588P 




CY7C185 


1DT7164 


MT5C6408 


MB81C78A 






MCM6264 


64K 
(Con't) 


8Kx8 


CXK5863M-25 
-30 
-35 


25 
30 
35 


28 pin 

HQUIllll our 


























CXK5863J-25 
■an 

-35 


25 

m 
ou 

35 


28 pin 
■anrimii cn i 




TC5588J 




CY7C185 




MT5C6408DJ 








MCM6264 






CXK5864BP-70L 
-10L 
-12L 


70 
100 
120 


28 pin 

fiflfimil HIP 

DUUI 1 III L/l i 


HM6264AP 


TC5563AP 


M5M5165P 








MB8464A 


MPD4364 


KM6264AP 








~CXK5864SP^70TT 
-10L 
-12L 


100 
120 


28 pin 
300mil DIP 


HM6264ASP 








■ 








KM6264AG 








-10L 
-12L 


100 
120 


28 pin 
450mil SOP 


HM6264AFP 


TC5563AF 


M5M5165FP 








MB8464A 












CXK597TP-^5 
-30 
-35 


25 
30 
35 


28" pin 
300mil DIP 




TC5589P 










MB81C79A 






MCM6265 


72K 


8Kx9 


CXK5S7TJ35" 
-30 
-35 


30 
35 


28 pin 
300mil SOJ 




TC5589J 
















MCM6265 






CXK5971M-25 
-30 
-35 


25 
30 
35 


28pin 
450mil SOP 














MB81C79A 












CXK5972P-12 
-15 
-20 


12 
15 
20 


28 pin 
300mil DIP 




TC5589P 










MB82B79 






MCM6265 






CXK5972J 12 
-15 
-20 


12 
15 
20 


28pin 
300mil SOJ 




TC5589J 
















MCM6265 










































■ 













■ 



SRAM Cross Reference Guide (con't) 



Density 


Organ 
ization 


Product 
Name 


Access 
Time(ns 


Package 


Other Major Suppliers 


Hitachi 


Toshiba 


Mitsubishi 


Cypress 


IDT 


Micron 


Fujitsu 


NEC 


Samsung 


Motorola 


256K 


256Kx1 


CXKb1256P-3b 
-45 
-55 


35 
45 
55 


24 pin 
300mil DIP 


HM6207 




M5M5257P 


CY7C197 


IDT71257 


MT5C2561 


MB81C81 


MPD43254 


KM61257P 




64Kx4 

j£lM<tj 


CXK54256P-35 
-45 
-55 


35 
45 
55 


24 pin 
300mil DIP 


HM6208 


TC55465P 


M5M5258P 


CY7C194 


IDT71258 


MT5C2564 


MB81C86 




KM64257P 




CXK58258P-35 
-45 
-55 


35 
45 
55 


28 pin 
600mil DIP 








CY7C198 


IDT71256 


MT5C2568W 










CXK58258SP-35 
-45 
-55 


35 
45 
55 


28 pin 
300mil DIP 


HM62832 


TC55328P 




CY7C199 




MT5C2568 










CXK58258AJ-15 
-20 

-25 


15 
20 
25 


28 pin 
300mil SOJ 




T55328J 








MT5C2568 










CXK58258AP-15 
-20 
-25 


15 
20 
25 


28 pin 
300mil DIP 




T55328P 




CY7C199 




MT5C2568 








MCM6206 


CXK58258BP-20L 
-25L 
-35L 


20 
25 
35 


28 pin 
300mil DIP 










IDT712564L 












CXK582O8BJ-20L 
-25L 
-35L 


20 
25 
35 


28 pin 
300mil SOJ 






















CXK58258BM-20L 
-25L 
-35L 


20 
25 
35 


28 pin 
450mil SOP 










IDT712564L 












-70L 

CXK58257P-85L 
CXK58257AP-10L 
-12L 


70 
85 
100 
120 


28 pin 
600mil DIP 


HM62256P 


TC55257 
AP 


M5M255P 
M5M256P 








MB84256 


MPD43256A 


KM62256AP 




-70L 

CXK58257SP-85L 
CXK58257ASP-10L 
-12L 


70 
85 
100 
120 


28 pin 
300mil DIP 






















-70L 

CXK58257M-85L 
CXK58257AM-10L 
-12L 


70 
85 
100 
120 


28 pin 
450mil SOP 


HM62256FP 


TC55257 
AF 


M5M255FP 
M5M256FP 








MB84256 




KM62256AG 




-70L 

CXK58257ATM-85L 
CXK58257AYM-10L 
-12L 


70 
85 
100 
120 


28 pin 
C) TSOP 






M5M5256 
BVP/VP 

M5M5256 
BFtV/RV 

















(*) Mitsubishi Pin Compatible 



SRAM Cross Reference Guide (con't) 



Density 


Organ- 


Product 


Access 


Package 


Other Major Suppliers 




ization 


Name 


Time(ns) 




Hitachi 


1 oshiba 


Mitsubishi 


Cypress 


IDT 


Micron 


Fujitsu 


NEC 


Samsung 


Motorola 


288K 


32Kx9 


CXK592B8P-15 
-20 
25 


lb 
20 
25 


32 pin 
300mil DIP 




T55329P 






IDT71259 










MCM6205 






CXK59288J-15 
-20 
-25 


15 
20 
25 


32 pin 
300mil SOJ 




T55329J 
















MCM6205 


1M 


128Kx8 


CXK581020SP-35 
-45 
-55 


35 
45 
55 


32 pin 
400mil DIP 












MT5C1008 














CXK581020J-35 
-45 
-55 


35 
45 
55 


32 pin 
400mil SOJ 


























CXK581001P-70L 
-85L 


70 
85 


32pin 
600mil DIP 


HM628128P 


TC551001P 


M5M51008P 












KM581000P 








CXK581001M-70L 
-85L 


70 
85 


32pm 
525mil SOP 


HM628128FP 




M5M51008FP 












KM581000G 








CXK581000P-10L 
-12L 
-15L 


100 
120 
150 


32 pin 
600mil DIP 


HM628128P 


TC551001P 


M5M51008P 












KM581000P 








CXK58000M-10L 
-12L 
-15L 


100 
120 
150 


32 pin 
525mil SOP 


HM628128FP 




M5M51008FP 












KM581000G 








CXK581100TM-10L 
CXK581100YM-12L 
-15L 


100 
120 
150 


TSOP 
(EIAJ Standard) 


HM628128TS 




M5M51008VP 
M5M51008RV 
















126K 


4Kx16x 
2 way 
& 


CXK7701J-30 
-35 
-45 
-55 


30 
35 
45 
55 


52 pin 
PLCC 


HM62A168 


TC55168T 




CY7C184 




MT56C2416EJ 


V63C328 
(Vitelic) 










8Kx16 


CXK7701AJ-25 
-35 
-45 


25 
35 
45 


52 pin 
PLCC 


HM62A168 


TC55168T 




CY7C184 




MT56C2416EJ 


V63C328 
(Vitelic) 









7. Sony Package Product Name 



Type 


Package name 


Package 


Features 


Symbol 


Description 


Material* 


Lead pitch 


Lead shape 


Lead pull 
out di ret lion 






D 1 P 


DUAL 

IN-LINE 

PACKAGE 




P 
C 


2.54 mm 
(100M1L) 


Through 

Hole 

Lead 


2-direction 






S I P 


SINGLE 
INLINE 
PACKAGE 


W 


P 


2.54mm 
(100MIL) 


Through 

Hole 

Lead 


1-direction 




Standard 


Z 1 P 


Zig-Zag 

IN-LINE 

PACKAGE 


w 


P 


2.54mm 

(100MIL) 
Zig Zag 
inline 


Through 

Hole 

Lead 


1 -direction 


Inserted 




PGA 


PIN 

GRID 

ARRAY 


^> 


c 


2.54mm 
(100MIL) 


Through 

Hole 

Lead 


Package 
side 






PIGGY 
BACK 


PIGGY 
BACK 




c 


2.54mm 
(100MIL) 


Through 

Hole 

Lead 


2-direction 




Shrink 


SDIP 


SHRINK 
DUAL 
IN-LINE 
PACKAGE 




p 


1.778mm 
(70MIL) 


Through 

Hole 

Lead 


2-direction 




SZIP 


SHRINK 
Zig-Zag 
IN-LINE 
PACKAGE 




p 


1.778mm 

(70MIL) 
Zig Zag 
inline 


Through 

Hole 

Lead 


1-direction 




Standard flat 


Q F P 


QUAD 
FLAT 
LLEADED 
PACKAGE 




p 


1.0mm 
0.8mm 
0.65mm 


Gull- 
Wing 


4 -direct ion 




package 


SOP 


SMALL 

OUTLINE 

LLEADED 




p 


].27mm 
(50MIL) 


Gull- 
Wing 


2-direction 


"8 


Standard 
2-direction 
chip carrier 


S J 


SMALL 
OUTLINE 
JLEADED 
PACKAGE 




p 


1.27mm 
(50MIL) 


J -Lead 


2-direction 


irface moun 


Shrink flat 


VQFP 


VERY 

SMALL 

QUAD 

FLAT 

PACKAGE 




•p 


0.5mm 


Gull- 
Wing 


4-direction 


c/i 


package 


VSOP 


VERY 
SMALL 
OUTLINE 
PACKAGE 





p 


0.65mm 


Gull 
Wing 


2-direction 




Standard chip 


Q F J 
(PIXC) 


FLAT 

JLEADED 

PACKAGE 




p 


1.27mm 
(50MIL) 


J -Lead 


4-direction 




carrier 


F N 
(LCC) 


QUAD 
FLAT 

NON-LEADED 
PACKAGE 




c 


1.27mm 
(50M1L) 


Lead less 


Package 
side 



*P Plastic, C Ceramic 
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1. Index by Usage 



1) Static RAM 



Type 


Function 


Process 


Page 


CXK5164P 
CXK5164J 


65,536 word x 1 bit, 25/30/35ns SRAM 


MIX CMOS 


29 


CXK5464AP 
CXK5464AJ 


16,384 word x 4bits, 25/30/35ns SRAM 


MIX CMOS 


37 


CXK5466P 
CXK5466J 


16,384 word x 4bits, 15/20ns SRAM 


MIX CMOS 


45 


CXK5465P 
CXK5465J 


16,384 word x 4bits, 25/30/35ns SRAM 
with OE 


MIX CMOS 


53 


CXK5467P 
CXK5467J 


16,384 word x 4bits, 15/20ns SRAM 
with OE 


MIX CMOS 


61 


CXK5863AP 
CXK5863AJ 


8,192 word x 8bits, 20/25/30ns SRAM 


FULL CMOS 


69 


CXK5863P 
CXK5863M 
CXK5863J 


8,192 word x 8bits, 25/30/35ns SRAM 


FULL CMOS 


76 


CXK5864BP-L/LL 

CXK5864BSP-L/LL 

CXK5864BM-L/LL 


8,192 word x 8bits, 70/1 00/1 20ns SRAM 


MIX CMOS 


86 


CXK5971 P 
CXK5971 M 


8,192 word x 9bits, 25/30/35ns SRAM 


FULL CMOS 


96 


CXK51256P 


262,144 word x 1 bit, 35/45/55ns SRAM 


MIX CMOS 


106 


CXK54256P 


65,536 word x 4bits, 35/45/55ns SRAM 


MIX CMOS 


114 


CXK58258AP 
CXK58258AJ 


32,768 word x 8bits, 15/20/25ns SRAM 


MIX CMOS 


122 


CXK58258BP-L/LL 
CXK58258BJ-ULL 
CXK58258BM-L/LL 


32,768 word x 8bits, 20/25/35ns SRAM 


MIX CMOS 


129 


CXK58258P 
CXK58258SP 


32,768 word x 8bits, 35/45/55ns SRAM 


MIX CMOS 


137 


CXK58257AP-L/LL 

CXK58257ASP-LAL 

CXK58257AM-L/LL 


32,768 word x 8bits, 70/85/1 00/1 20ns SRAM 


MIX CMOS 


146 


CXK58257AP-LX/LLX 

CXK58257ASP-LX/LLX 

CXK58257AM-LX/LLX 


32,768 word x 8bits, 70/85/1 00/1 20ns SRAM 


MIX CMOS 


156 


CXK58257ATM-L/LL 
CXK58257AYM-L/LL 


32,768 word x 8bits, 70/85/1 00/1 20ns SRAM 


MIX CMOS 


166 



1) Static RAM (con't) 



Type 


Function 


Process 


Page 


CXK58257ATM-LX/LLX 

CYKRRORV AVM I Y/l I Y 


32,768 word x Sbits, 70/85/1 00/1 20ns SRAM 


MIX CMOS 


176 


CXK58257P-LVLL 
CXK58257M-L/LL 


Oc, / DO WOltJ X OUIlb, / U/OO/ 1 UU/ 1 tUila OnrtlVl 


miy pmpiq 

IVIlA UmUO 


I OD 


PYK^ft9fi7AP-l /I I 
UArxOOtD/ nr l_/l_l_ 

CXK58267ASP-L/LL 
CXK58267AM-ULL 


32,768 word x 8bits, 70/85/1 00/1 20ns SRAM 
2 CE 


MIX CMOS 


194 


CXK58267ATM-L7LL 
CXK58267AYM-LAL 


32,768 word x 8bits, 70/85/1 00/1 20ns SRAM 
2 CE 


MIX CMOS 


205 


CXK59288P 
CXK59288J 


32,768 word x 9bits, 15/20/25ns SRAM 


MIX CMOS 


216 


CXK59290M-L 
CXK59290TM-L 


32,768 word x 9 bits, 70/1 0/1 20ns SRAM 


MIX CMOS 


223 


CXK581020SP 
CXK581020J 


1 31 ,072 word x 8bits, 35/45/55ns SRAM 


MIX CMOS 


234 


CXK581001P-L/LL 
CXK581001M-L/LL 


131 ,072 word x Sbits, 70/85ns SRAM 


MIX CMOS 


243 


CXK581000P-L/LL 
CXK581000M-L/LL 


1 31 ,072 word x 8bits, 1 00/1 20/1 50ns SRAM 


MIX CMOS 


252 


CXK581 000P-LX/LLX 
CXK581000M-LX/LLX 


1 31 ,072 word x 8bits, 1 00/1 20/1 50ns SRAM 
-25°C to +85°C (Extended Temp.) 


MIX CMOS 


263 


CXK581000P-12LB 
CXK581000M-12LB 


131 ,072 word x8bits, 120ns at V C c=5V 
240ns at vcc=3v 


MIX CMOS 


272 


CXK581 1 OOTM-L/LL 
CXK581100YM-L/LL 


1 31 ,072 words x Sbits, 1 00/1 20/1 50ns SRAM 


MIX CMOS 


283 


CXK581 100TM-LX/LLX 
CXK581 1 OOYM-LX/LLX 


131 ,072 words x 8bits, 100/1 20/1 50ns SRAM 


MIX CMOS 


294 


CXK581100TM-12LB 
CXK581100YM-12LB 


131,072 word x8bits, 120ns at V C c=5V 
240ns at V C c=3V 


MIX CMOS 


303 


CXK541000J 


262,144 words x 4bits, 25/30/35ns SRAM 


MIX CMOS 


314 
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SONY 


CXK51 64 P/ J 25/30/35 


65,536-word x 1-bit High Sp 


eed CMOS Static RAM 



Description 

CXK5164P/J are 65,536 bits high speed 
CMOS static RAMs organized as 65,536 words 
by 1 bit and operate from a single 5V supply. 

These devices have separate Data input and 
Data Output pins. 

Features 

• Fast access time : 
CXK5164P/J-25 25ns (Max.) 
CXK5164P/J-30 30ns (Max.) 
CXK5164P/J-35 35ns (Max.) 

• Low power operation : 1 25mW (Typ.) 

• Single + 5V supply : +5V±10% 

• Fully static memory.. .No clock or timing strobe 

required. 

• Equal access and cycle time 

• Separate I/O pins 

• Three-state output 

• Directly TTL compatible : All inputs and outputs 

• High density : 300mil 22 pin plastic DIP 

300mil 24 pin plastic SOJ 



CXK5164P CXK5164J 
24 pin SOJ (Plastic) 24 pin SOJ (Plastic) 




4^ 



Function 

65,536-word x 1-bit static 
RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



COLUMN SELECT 



iiiiiun 



Pin Configuration 

(Top View) 



Pin Description 



••I 
-E 

WE [To 



F]fl>5 *• [7 
■ « [7 
iTi an »s [T 



ii]cE »t QT 



Symbol 


Description 


AO to 
A15 


Address input 


Din 


Data input 


Dout 


Data output 


Cl 


Chip enable input 


WE 


Write enable input 


Vcc 


+ 5V Power supply 


GND 


Ground 


NC 


Non connection 
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E89746 - ST 



SONY® CXK5164P/J 


Absolute Maximum Ratings 



Item 


bymbol 


Rating 


1 | H !i 

Unit 


Supply voltage 


Vcc 


— U.b * to + 1.0 


V 


lll[JUL VUI idyc 


Vim 
V IN 


U.O IU VCC > U.O 


w 

V 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature 


Tsolder 


260 • 1 


T> • sec 


Voltage applied to output 


Vout 


- 0.5* to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


1.0 


w 



*Note) Vcc, Vin, Vout = — 3.5V Min. for pulse width less than 20ns. 



Truth Table 



CE 


WE 


Mode 


Dout 


Vcc Current 


H 


X 


Not selected 


High Z 


IS81, ISB2 


L 


H 


Read 


Data out 


Icci, ICC2 


L 


L 


Write 


High Z 


lcC1, ICC2 



X : "H" or "L" 

DC Recommended Operating Conditions 

(Ta = to + 70 °C, GND = 0V) 



Item 


Symbol 


Min. 


Typ.*' 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


- 0.3 * 2 




0.8 


V 



Note) *1.Vcc = 25C° 

*2. Vil = -3.0V Min. for pulse width less than 20ns. 





SONY® 



CXK5164P/J 



Electrical Characteristics 

DC and operating characteristics 



(Vcc = 5V ± 1 %, GND = OV, Ta = to + 70 °C) 



Item 


Symbol 


Test conditions 


- 25/30/35 


Unit 


Min. 


Typ. 


Max. 


Input leakage current 


lu 


Vin = GND to Vcc 


- 1 




1 


uA 


Output leakage 

LUI icl 11 


Ilo 


CE = Vih or WE = Vil 

Vi /n = HND to Vrv- 


- 1 





1 


uA 


Onpratina dowpt 

supply current 


Icci 


CE = Vn ImiT = 0mA 

\s I — v 1 1_, lUU 1 will fx 

Vin = V IH /Vil 





25 


45 


mA 


Average operating 
current 


ICC2 


Cycle = Min, Duty = 1 00 % 
Iout - 0mA 




60 


90 


m A 




ISB1 


CE £ Vcc - 0.2V, 










Standby current 


VdjS Vcc -0.2V or 
Vin S 0.2V 






1 


mA 




ISB2 


CE = Vih 




15 


30 


mA 


Output high voltage 


VOH 


Ioh = - 4.0mA 


2.4 






V 


Output low voltage 


Vol 


Iol = 8.0mA 






0.4 


V 



* Note) Vcc = 5.0V, Ta = 25 °C 
I/O capacitance 



(Ta = 25°C, f = 1MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = 0V 




7 


pF 
pF 


Output capacitance 


Cout 


Vout = 0V 




7 



Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

(Vcc = 5V ± 1 %, Ta = to + 70 °C) 



Output Load (1) 



Item 


Conditions 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = OV 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output timing 
reference level 


1.5V 


Output load 


Fig. 1 



5V 

O 



I/O 
O- 



30pF 



r 

7^ 



5 2550 



Output Load (2)"' 

sv 

o 

: ■ 4eon 

i 25Sfl 



I/O 

o- 



X 

I 



*1. Including scope and jig 
*2. For ti_z, tHZ, tow, twHZ 



Fig. 1 
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SONY® 



CXK5164P/J 



• Read cycle 






















-25 


-30 


- 35 




Item 


Symbol 


M i n. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


Read cycle time 


tRC 


ZD 




on 
ou 




OD 




ns 


Address access time 


tAA 




25 




30 




35 


ns 


Chip enable access time (CE) 


tco 




25 




30 




35 


ns 


Output hold from address change 


tOH 










5 






5 




5 






ns 


Chip enable to output in low Z (CE) 


tLZ* 


5 




5 




5 




ns 


Chip disable to output in high Z 


tHZ* , 





10 





15 





15 


ns 


Chip enable to power up time 


tPU 

















ns 


Chip disable to power down time 


tPD 




20 




25 




25 


ns 


* Note) Transition is measured ± 200mV from steady 


voltac 


je with spe 


;ified loading in Fig. 1. 


This parameter is sampled and is not 100% tested. 






























• Write cycle 


















Item 


Symbol 




25 




30 




35 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


25 




30 




35 




ns 


Address valid to end of write 


tAW 


20 




25 




30 




ns 


Chip enable to end of write 


tew 


20 




25 




30 




ns 


Data to write time overlap 


tDW 


12 




15 




15 




ns 


Data hold from write time 


tow 

















ns 


Write pulse width 


twp 


20 




25 




30 




ns 


Address setup time 


tAS 

















ns 


Write recovery time 


tWR 

















ns 


Output active from end of write 


tow* 


5 




5 




5 




ns 


Write to output in high Z 


tWHZ* 





10 





10 





15 


ns 



* Note) Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1. 
This parameter is sampled and is not 100% tested. 
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SONY® 



CXK5164P/J 



Timing Waveform 

• Read cycle : WE = Vih 



ce 



Data in 



— tco" 
(*1) 



High impedance 



ax >0?> 



(*1) 



Supply current 





f — tpo -•- 




50% 


^50% 



'SB2 

'Write cycle (1) : WE control 



WE 



■(*3) — 



x 



Jt«nC2) 



\ ^Data vaiid^ ^ 



High impedance 



• Write cycle (2) : CE control 



-tec- 



>c 



CE 



-tc»C3) - 



— t»«C2) 



2 



^ Data valid y — 



Data out 



High impedance 



* Note) 

1. At any conditions, tHz is less than tLZ. 

2. twR is measured from the earlier of CE or WE going high to the end of write cycle. 

3. A write occurs during the low overlap of CE and WE. 
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SONY® 



CXK5164P/J 



Example of Representative Characteristics 
Supply current vs. Supply voltage 



Supply current vs. Ambient temperature 















































































































= 25'C 





















tr 
E 



< 

I oe 



'CC2 




45 4.75 50 5 Z5 

Vcc - Supply voltage (V) 
Supply current vs. Frequency 



Ta - Ambient temperature (°C) 
Access time vs. Load capacitance 











Vcc= 


= 5.0V 






1 6 

□ 

to 

> 














tAA 












Ta = 


25*C 






































> 1 H 
































































tco - Access time CRela 

O ro 












































































Vcc= 


5.0V 
25t 


























tco 




Ta = 






/ 


*r 










































, • i ■ 

08 



















Frequency (1/tRC, 1/twc) (MHz) 
Access time vs. Supply voltage 



3 100 ZOO 500 4C 

Cl - Load capacitance (pF) 
Access time vs. Ambient temperature 





























































































































T 


a = 25 - 





















tr 

o 
£ 



475 50 525 

Vcc - Supply voltage (V) 



< 
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_ .. — 














































Vcc= 


5.0V 





















o zo 40 eo so 

Ta - Ambient temperature CO 



SONY® 



CXK5164P/J 



Standby current vs. Supply voltage 



Standby current vs. Ambient temperature 



Si 













































































T 


a=25 - 





















Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 



5 

o 



I 

> 

> 













































































































1 


a = 25 


: 



















4 5 4 75 



50 5. 25 



Vcc - Supply voltage (V) 
Output high current vs. Output high voltage 













Ta = 
Vcc 


25-C 
= 5.0V 



















































































5 

ft 















































































Vcc = 


= 5.0V 



















Ta - Ambient temperature (°C) 
Standby current vs. Ambient temperature 



S 
? 

1 
I 
I 



2 

to 

I 











v 


cc = 5. 























































































































Ta - Ambient temperature CO 
Output low current vs. Output low voltage 



o 

i 

si 















/ 














Y 
















































Vt 
Ti 


c = 5.C 
= 25t 


V 




/ 















Voh - Output high voltage (V) 



Vol - Output low voltage (V) 
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SONY® 



CXK5164P/J 



Package Outline Unit : mm 

CXK5164P 22 pin DIP (Plastic) 300mil 1.3g 



„ _ + 0.4 
2 6.9-0.1 



P o 

Q 



O 



I I— I I— I 1— J I— I LU LU B 



2.5 4 



0.5 



±0.1 



1.2 ±0 - 15 



WmB 




■ to 1 5 • 



DI P-22P-02 



CXK5164J 24 pin SOJ (Plastic) 300mil 0.7g 

15.8 8^8:^2 



1 3 



innnr-ini-ir-ii-ii-ir-ir 



o 



UULJULJUUUUU 

073 ±0.0 8 



oo 



1 2 
1.2 7 



-j -> + 0.2 

2.2 -oj i 



0.4 3" 



210.1 7 8$ 



0.9 5 



-M o.i 
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SOJ-24P-01 



SONY 



CXK5464AP/AJ 



25/30/35 



16,384-word x 4-bit High Speed CMOS Static RAM 



Description 

CXK5464AP/AJ are 65,536 bits high speed 
CMOS static RAMs organized as 16,384 words 
by 4 bits and operate from a single 5V supply. 



Features 

• Fast access time : 
CXK5464AP/AJ-25 
CXK5464AP/AJ-30 
CXK5464AP/AJ-35 

• Low power operation 

• Single + 5V supply : 



CXK5464AP 
22 pin DIP (Plastic) 



CXK5464AJ 
24 pin SOJ (Plastic) 



25ns (Max.) 
30ns (Max.) 
35ns (Max.) 
125mW (Typ.) 
+ 5V± 10% 

• Fully static memory.. .No clock or timing strobe 

required. 

• Equal access and cycle time. 

• Common data input and output : Three-state output 

• Directly TTL compatible : All inputs and outputs. 

• High density : 300mil 22 pin plastic DIP 

300mil 24 pin plastic SOJ 





Function 

16,384-word x 4-bit static 
RAM 



Structure 

Silicon gate CMOS IC 



Block Diagram 



MEMORY MATOIK 



JTU 

l/Ol lAi 1/03 1/04 



Pin Configuration 

(Top view) 



Pin Description 



«o[T . 

,..[? 

A2[T 

as[T 
«Q 

A5[T 

as[T 

A?[T 
66 [T 

cI[io 
gno[TT 



SOJ 



[7|ais 
zoJaiz 

19] AH 

ie] Aio 

if] A9 
i]i/oi 
is]ivo2 

lljt/04 





F4] Vet 


*i [T 


a* 


-E 




»E 


rjj ah 


"5 


io] AW 


M [7 


S] A, 


«E 


19] 


»E 


g.„, 


»E 




cs [0 


15] t/05 


nc [n 






[j] "E 



Symbol 


Description 


AO to 
A13 


Address input 


1/01 to 
I/04 


Data input output 


CE 


Chip enable input 


WE 


Write enable input 


Vcc 


+ 5V Power supply 


GND 


Ground 


NC 


Non connection 
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SONY® 













CXK5464AP/AJ 




Absolute Maximum Ratings 



(Ta = 25°C, GND = 0V) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


- 0.5* to + 7.0 


V 


Input voltage 


VlN 


- 0.5 * to Vcc + 0.5 


V 


Input and output voltage 


Vi/o 


-0.5* to Vcc + 0.5 


V 


Operating temperature 


Topr 


to + 70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°C 


Soldering temperature 


Tsolder 


260-10 


°C • sec 


Allowable power dissipation 


Pd 


1.0 


W 



* Vcc, Vin, Vi/o = -3.5V Min. for pulse width less than 20ns 



Truth Table 



CE 


WE 


Mode 


1/01 to 1/04 


Vcc Current 


H 


X 


Not selected 


High Z 


ISB1, ISB2 


L 


H 


Read 


Data out 


ICCI, ICC2 


L 


L 


Write 


Data in 


ICC1, ICC2 



X : "H" or "L" 

DC Recommended Operating Conditions 



(Ta = to +70°C, GND = 0V) 



Item 


Symbol 


Min. 


Typ.*' 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


- 0.3' 2 




0.8 


V 



*1. Vcc = 5V, Ta = 25°C 

*2. Vil = -3.0V Min. for pulse width less than 20ns. 
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Electrical Characteristics 

• DC and operating characteristics 



(Vcc = 5V± 10%, GND = 0V, Ta = to + 70°C) 



Item 


Symbol 


Test conditions 


- 25/30/35 


Unit 


Min. 


Typ.* 




liipuL lcal\ uui ici I L 


h i 

ILI 


Vim = (^MH tn \/rr 


- 1 





i 


LlA 


Output leak current 


Ilo 


CE = Vih or WE = Vil 
Vi/o = GND to Vcc 


- 1 




1 


uA 














Operating supply 
current 


Icci 


Ub — VIL, Iout — UmA 
Vin = Vih/Vil. 


— 


25 


45 


mA 


Average operating 


ICC2 


Cycle = Min., Duty = 1 00 % 




60 


90 


m A 


current 


Iout = 0mA 












CE a Vcc - 0.2V, 












IS81 


Vin S Vcc -0.2V or 






1 


mA 


Standby current 




Vin ^ 0.2V 












ISB2 


CE = Vih 




15 


30 


mA 


Output high voltage 


VOH 


Ioh = — 4.0mA 


2.4 






V 


Output low voltage 


Vol 


Iol = 8.0mA 






0.4 


V 



* Vcc = 5.0V, Ta = 25°C 
I/O capacitance 



(Ta = 25 °C, f = 1MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = OV 




7 


PF 


Input/Output capacitance 


Ci/o 


Vi/o = 0V 




7 


PF 



Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

(Vcc = 5V± 10%, Ta = to + 70°C) 



Item 


Conditions 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = OV 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



Output Load (1) 



46011 



Output Load (2)** 



i 



: 1 25511 



I 



S 25511 



* including scope and Jig 

** for tl_Z, tHZ, tOW, tWHZ 



Fig. 1 



SONY® 



CXK5464AP/AJ 



• Read cycle 







-25 


-30 


- 35 




Item 


Symbol 










Unit 


Mi n 


Max. 






Min. 


Max. 


Read cycle time 


trc 


25 




30 




35 





ns 


Address access time 


tAA 




25 




30 





35 


ns 














Chip enable access time (CE) 


tco 




25 




30 




35 


ns 


Output hold from address change 

— 


tOH 


5 




5 




5 




ns 


Chip enable to output in low Z (CE) 


tLZ* 


5 




5 




5 




ns 


Chip disable to output in high Z 


tHZ* 





10 





15 





15 


ns 


Chip enable to power up time 


tPU 


















ns 


Chip enable to power down time 


tPD 




20 




25 




25 


ns 


* Transition is measured ± 200mV from steady voltage with s 
This parameter is sampled and is not 100% tested. 


pecified loading in 


Fig. 1. 




• Write cycle 


















Item 


Symbol 




25 




30 




35 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


25 




30 




35 





ns 


Address valid to end of write 


tAW 


20 




25 




30 





ns 


Chip enable to end of write 


tew 


20 




25 




30 





ns 


Data to write time overlap 


tow 


12 




15 




15 





ns 


Data hold from write time 


tDH 

















ns 


Write pulse width 


tWP 


20 




25 




30 




ns 


Address setup time 


tAS 

















ns 


Write recovery time 


tWR 

















ns 


Output active from end of write 


tow* 


5 




5 




5 




ns 


Write to output in high Z 


tWHZ* 





10 





10 





15 


ns 



* Transition is measured ± 200mV from 
This parameter is sampled and is not 



steady voltage with specified loading in Fig. 1. 
100% tested. 
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Timing Waveform 

• Read cycle: WE = V,h 



Address 



CE 



t!/(.1)- 



High impedance 




-tN/(.1)- 



Data valid 



Mi- 



Vcc supply 
current 



• Write cycle (1) : WE control 

Address 





CE 



VOL. 



Data out 



Data in 



• Write cycle (2) : CE control 








X 



CE 
WE 

Data in 
Data out 



—i Us 

s 


k 


tc»(.3) ■ 

\ / 






-tw p ** 




\ /■ 


mm, 


|— tnw *■ 


l - t [)H 



> 



High impedance 



* Note) 

1. At any conditions, tHz is less than tin, 

2. twR is measured from the earlier of CE or WE going high to the end of write cycle. 

3. A write occurs during the low overlap of CE and WE. 

4. If CE low transition occurs simultaneously with the WE low transition or after the WE 
transition, output remains in a high impedance state. 

5. During this period, I/O pins are in the output state so that the input signals of opposite 
phase to the output must not be applied. 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 













































































































Ta - 


25° C 





















8 

I as 



'CCI 



!CC2 



4.75 5.0 5.25 

Vcc - Supply voltage (V) 
Supply current vs. Frequency 











V nn -5.0V 












Ta 


■ 25° C 







































































































Frequency (1/tRC. 1/twc) (MHz) 
Access time vs. Supply voltage 





























































































































T 


= 25 


C 



















Supply current vs. Ambient temperature 

















































































'CC2 
















'cci 

















































Ta - Ambient temperature (°C) 
Access time vs. Load capacitance 



(f 

0) 

E 















tAA 
























































/ 








'cc- 

a - 2 


5.0V 
5°C 


- i 


/ 






tco 


■ 



































> 100 200 300 400 

Cl - Load capacitance (pF) 
Access time vs. Ambient temperature 



< 













































































































vcc 


= 5.0 


V 



















4.73 50 5^3 

Vcc - Supply voltage (V) 



Ta - Ambient temperature (°C) 
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Standby current vs. Supply voltage 



Standby current vs. Ambient temperature 



2 03 













































































Ta 


- 25° 


C 



















Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 



> 
S 













































































































Ta 


= 25* 


: 



















« 4.79 !M> 5.25 5.5 

Vcc - Supply voltage (V) 
Output high current vs. Output high voltage 













Ta- 


25° C 

_ c r\\t 












-vcc 

















































































































































V 


cc ■ 


;.ov 



















Ta - Ambient temperature (°C) 
Standby current vs. Ambient temperature 



l 













C-5 


ov 





















































































































Ta - Ambient temperature (°C) 
Output low current vs. Output low voltage 



o 

I 















/ 














/ 
















































Ta 


= 25° 
C-5 


C 

OV 




/ 















Voh - Output high voltage (V) 



Vol - Output low voltage (V) 
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Package Outline Unit : mm 



CXK5464AP 



22 pin DIP (Plastic) 300mil 1.3g 



2 6.9-8:i 



22 

n 1— 1 1— 1 r— 1 1— 1 r 


T 1-1 1—1 I- 


1 2 


) O 
O 




U l_l l_J LJ 1— 1 L 

1 


2.5 4 




1 1 




" to 1 5 " 



0.5= 



CXK5464AJ 



1.2 1 



DI P-22P-02 



24 pin SOJ (Plastic) 300mil 0.7g 



1 5.8 8 ^ 8:? 2 



1 n n r 



o 



UUUULJUUULJUJI 



CM 
00 



0.7 3 1 



1 2 
1.2? 



2.2 - p-.i 1 



0.4 3 



±0.1 



fcj)|0O.17 8(g| 

0.9 5 



S0J-24P-01 
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SONY 


cx 


K54 


6 


6 


P/J 


I -15/20 


16,384 word x 4-bit High Speed CMOS Static RAM 

L 



Description 

CXK5466P/J is a high speed CMOS static 
RAM with TTL compatible I/O organized as 
1 6,384 words X 4 bits. 

This IC operating on a single 5V supply 
turns to power down mode at no select time 
by means of chip enable signal. 

Features 

• Fast access time : 
CXK5466P/J-15 15ns (Max.) 
CXK5466P/J-20 20ns (Max.) 

• Low power consumption : 150mW (Typ.) 

During operation 

• Single + 5V supply : + 5V ± 1 % 

• Fully static memory 

•••No clock or timing strobe required 

• Equal access and cycle time 

• Common data input and output : 
three-state output 

• Directly TTL compatible : 
All inputs and outputs 

• Compatible with various types of packages 

• High density : 300 mil 22 pin plastic DIP 

300 mil 24 pin plastic SOJ 



CXK5466P 
22 pin DIP (Plastic) 



CXK5466J 
24 pin SOJ (Plastic) 





Block Diagram 




l/OI 1/02 1/03 1/04 



Functions 

16,384 word x 4-bit static RAM 



Structure 



Silicon gate CMOS IC 



Pin Configuration (Top View) 



DIP 



SOJ 



40 [7 • 

«[■ 

A2 (T 

A3 LT 

A4[T 
A5(T 
A6(T 

A7 [E 

A8jT 

GNDlTT 



El* 15 
20]AI2 

w]am 

re] AlO 
ifjA9 

te]i/oi 
is] 1/02 
[4] I/O 3 

i?] w£ 



A2 [T 

»E 

«« (T 

»E 
-E 

AT [T 
A8 [T 

CE [l£ 

hc QT 

OND [12 



Pin Description 



Symbol 


Description 


AO to 
A13 


Address input 


1/01 to 
I/04 


Data input/output 


CE 


Chip enable input 


WE 


Write enable input 


Vcc 


+ 5V power supply 


GND 


Ground 


NC 


No connection 



2«] Vcc 
«] AI3 
2j] A12 
zTj All 
20| AW 
3 * 9 

trj 1/01 

IT] I/D2 
iT] 1/0 3 
[4] 1/04 
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SONY® 



CXK5466P/J 



Absolute Maximum Ratings 



(Ta = 25°C, GND = 0V) 



item 


oymDoi 


Ratings 


1 lni + 

unit 


Supply voltage 


VCC 


— U.o * TO t f -U 


V 


Inniit voltsao 


Vim 


— 5 * to Vrr + 05 


v 


Input and output voltage 


Vi/o 


-0.5* to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


1.0 


W 


Operating temperature 


Topr 


to +70 


°C 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 


260- 10 


°C • sec 



* Vcc, Vin, Vi/o Min.= -3.5V for pulse width less than 20ns. 



Truth Table 



CE 


WE 


Mode 


1/01 to 1/04 


Vcc current 


H 


X 


Not selected 


High Z 


Isbi, ISB2 


L 


H 


Read 


Data output 


ICCI, l(X2 


L 


L 


Write 


Data input 


ICC1, l(X2 



X : "H" or "L" 

DC Recommended Operating Conditions (Ta = to +70T:, GND = 0V) 



Item 


Symbol 


Min. 


Typ.'i 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


- 0.3*2 




0.8 


V 



*1) Vcc = 5V, Ta = 25'0 

*2) Vil Min.= -3.0V for pulse width less than 20ns. 



SONY® 



CXK5466P/J 



DC Electrical Characteristics 



• DC and operating characteristics 


(Vcc = 5V± 10%, GND 


= 0V, Ta = 


to + 70°C) 


Item 


Symbol 


Test Conditions 


Min. 


Typ* 


Max. 


Unit 


Input leak current 


Ili 


Vin = GND to Vcc 


- 1 




1 


uA 


Output leak current 


Ilo 


CE = Vih or WE = Vil 
Vi/o = GND to Vcc 


- 1 




1 


uA 














Operating power supply 
current 




CE = Vil, louT = OmA, 
Vin = Vih or Vil 










Icci 





30 


55 


mA 


Average operating current 


ICC2 


Cycle = Min., Duty = 1 00 %, 


-15 





95 


150 


mA 


Iout = 0mA 


-20 




90 


140 


mA 




ISB1 


CE S Vcc - 0.2V, 






1 


mA 


Standby current 


Vin ^ Vcc - 0.2V or Vin ^ 0.2V 






ISB2 


CE = V IH , Vin = Vih/Vil 
Cycle = Min. 






85 


mA 


Output high voltage 


VOH 


Ioh = - 4.0mA 


2.4 






V 


Output low voltage 


Vol 


Iol = 8.0mA 






0.4 


V 



* Vcc = 5.0V, Ta = 25°C 
I/O capacitance 



(Ta = 25^, f = 1MHz) 



Item 


Symbol 


Test Conditions 


Min. 


Max. 


Unit 




Input capacitance 


Cin 


Vin = 0V 




7 


PF 




Input/output capacitance 


Ci/o 


Vi/o = 0V 




7 


PF 





Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

(Vcc = 5V± 10%, Ta = to +70°C) 



Item 


Conditions 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = 0V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



Output Load (1) 

5V 

:;480Q 



Output Load (2)* 2 

5V 



I/O 



30pF* 1 



»i =l 



■ ; 255Q 



Ttr 



5pF 



I/O 

*i 4= 



::480G 
■;2550 



* 1 including scope and jig capacitance 

*2 for tLZ, tHZ, tOW, tWHZ 



Fig. 1 
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• Read cycle 





Symbol 


- 15 


-20 




Item 


Min. 


Max. 


Min. 


Max. 


Unit 


Read cycle time 


tRC 


15 





20 





ns 


Address access time 


tAA 





15 





20 


ns 


Chip enable access time (CE) 






15 




20 


ns 


tco 






Output hold from address change 


tOH 


3 




3 




ns 


Chip enable to output in low Z (CE) 


tuz* 


2 




3 




ns 


Chip disable to output in high Z 


tHZ* 





6 





8 


ns 


Chip enable to power up time 


tPU 












ns 


Chip disable to power down time 


tPD 




15 




20 


ns 



Transition is tested by means of load conditions (2), from stationary condition at ± 200mV 
(See Fig. 1) 



• Write cycle 






Item 


Symbol 




15 




20 


Unit 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


15 




20 




ns 


Address valid to end of write 


tAW 


13 




18 




ns 


Chip enable to end of write 


tew 


13 




18 




ns 


Data to write time overlap 


tDW 


8 




1 1 




ns 


Data hold from write time 


tOH 












ns 


Write pulse width 


tWP 


13 




18 




ns 


Address setup time 


tAS 












ns 


Write recovery time 


tWR 












ns 


Output active from end of write 


tow* 


2 




3 




ns 


Write to output in high Z 


tWHZ* 





5 





7 


ns 



* Transition is tested by means of load conditions (2), from stationary condition at ± 200mV 
(See Fig. 1) 

■ 

i 
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Timing Waveform 

• Read cycle : WE = Vih 



Address 




- ISC 








1 ■ Laa ■ 


-tOH- 



CE 



Data out 



vcc supp'v 

current 



Ice - 
50% 

ISBZ 



tco - 

tLz(»1)- 



High impedance 
•-tpu 



wmw. 



-tHZ(.l) 



Data valid 



50% 



• Write cycle (1) : WE control 



S / 

Address 



CE 



twi'(.3| - 



Jk 



m 

(.5) 



t»H2(«4) 



High impedance 

tDW — 



Data in 



■ 



t»«("2) 



1.51 



• Write cycle (2) : CE control 

Address 



Data valid 



X 



CE 
WE 

Data in 
Data out 



—1 t»s 




tew 


s 


1* 


< 



-twp- 



X 



— tw«(»2) 



/ 



^ Data valid ^ 



High impedance 



*1) Whatever the conditions, tHZ is smaller than ti_z. 
*2)twR is tested from either CE or WE rise, whichever comes earlier, until the end of write cycle. 

* 3) Write is performed when both CE and WE are in the low overlap. 

*4)When WE fall is performed simultaneously with CE fall, or before, output is kept to high 
impedance. 

* 5) While I/O pins are in output state, do not apply data input signals with a phase opposite 

to that of the output. 

49 



SONY. 



CXK5466P/J 



Example of Represeutative Characteristics 
Supply current vs. Supply voltage 



Supply current vs. Ambient temperature 




4.75 SO 9.25 

Voc - Supply voltage (V) 
Supply current vs. Cycle time 

































































































ICC2 

Icci' 

















































Ta - Ambient temperature CC) 
Standby current vs. Ambient temperature 



S 0.8 

























V 
T 


5 = 2! 


.ov 

it 





































































































J 

5 

? '-2 



30 40 50 60 

Cycle time (1/tRC, 1/twc) (MHz) 
Standby current vs. Supply voltage 











Vc 


c = 5 


OV 





















































































































eo 



20 40 SO 

Ta - Ambient temperature CC) 
Standby current vs. Ambient temperature 



3 



i 













































































Ta 


= 25 


"C 



















>alue) 
5 o 
















/ 














y 




1 ' 




































I 
c 


















Isbi - Standby curre 




























V 


cc = 


5.0V 



















Vcc - Supply voltage (V) 

50 



Ta- Ambient temperature CC) 



CXK5466P/J 



Access time vs. Supply voltage 



Access time vs. Ambient temperature 













































































































Ta 


= 2E 


•c 



















Vcc - Supply voltage (V) 
Access time vs. Load capacity 















tAA 


























































— 














/ 






> 


'cc = 
a = 2 


5.0V 


, 


/ 






'CO 


'1 



































Cl - Load capacity (pF) 
Output current vs. Output voltage 















/ 














r 
















































Ta 

Vc 


= 25 
c = 5 


•c 

OV 



















% 10 



8 

i 





























































































































Vcc 


= 5.C 


V 





























Ta - Ambient temperature (°C) 
Input voltage vs. Supply voltage 



i 

> 

i 













































































































Ta 


= 25 
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Vcc -Supply voltage (V) 
Output current vs. Output voltage 



value) 


1 4 


lelative 


tt 


1 


10 


una 




utput 


0.8 


3-H0| 


OS 




0. 













Ta = 


1 

= 25*C 












-Vcc 


— OA 


»v — 



































































Vol -Output voltage (V) 



Voh - Output 



(V) 
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Package Outline Unit : mm 
CXK5466P 



22 pin DIP (Plastic) 300mil 1.3g 



2 6.9 





22 


1 z 


) O 
o 


o 



JL54 




wmwm 



0.5 = 



1.2 ±0 -' 5 



SONY NAME 


DI P-22P-02 


EIAJ NAME 


•DIP022-P-0300-A 


JEDEC CODE 





CXK5466J 



24 pin SOJ (Plastic) 300mil 0.7g 



•ftadlov Sit0'jO , iv ho., jo juQuO 




15.8 8-K12 



i n n n n n n r 



<3 



±0.0 8 



U U U U U l_l MJ 



0.7 3 1 



12 
1.2 7 



2.2 - o*.i 



^• 43±0 - 1 | (t)| e o.l7B^ 



0.9 5 



SONY NAME 


SOJ-24P-01 


EIAJ NAME 


•SOJ024-P-0300-A 


JEDEC CODE 


MO-065-AA* 



* (Similar) 
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CXK5465P/J 



25/30/35 



16,384-word x 4-bit High Speed CMOS Static RAM 



Description 

CXK5465P/J are 65,536 bits high speed 
CMOS static RAMs organized as 16,384 words 
by 4 bits and operate from a single 5V supply. 

These devices feature Output Enable (OE) to 
enhance their flexibility in high-speed memory 
applications. 



Features 

• Fast access time : 
CXK5465P/J-25 
CXK5465P/J-30 
CXK5465P/J-35 

• Low power operation 

• Single + 5V supply : 



CXK5465P 
24 pin DIP (Plastic) 



CXK5465J 
24 pin SOJ (Plastic) 




25ns (Max.) 
30ns (Max.) 
35ns (Max.) 
125mW (Typ.) 
+ 5V± 10% 

• Fully static memory.. .No clock or timing strobe 

required. 

• Output Enable (OE) control available. 

• Equal access and cycle time. 

• Common data input and output : three-state output. 

• Directly TTL compatible : All inputs and outputs. 

• High density : 300mil 24 pin plastic DIP 

300mil 24 pin plastic SOJ 




Function 

16,384-word x 4-bit static 
RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



Pin Configuration 

(Top view) 



Pin Description 




l/Ol IvOZ I/OS I/O* 



Symbol 


Description 


AO to 
A13 


Address input 


1/01 to 
1/04 


Data input output 


CE 


Chip enable input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V Power supply 


GND 


Ground 


NC 


Non connection 
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CXK5465P/J 




Absolute Maximum Ratings 



(Ta = 25°C, GND = 0V) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


- 0.5* to + 7.0 


V 


Input voltage 


VlN 


— U.b * to vcc + U.o 


V 


Input and output voltage 


Vi/o 


- 0.5 * to Vcc + 0.5 


V 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature 


Tsolder 


260 • 1 


°C • sec 


Allowable power dissipation 


Pd 


1.0 


W 



* Vcc, Vin, Vi/o = - 3.5V Min. for pulse width less than 20ns. 



Truth Table 



CE 


OE 


WE 


Mode 


1/01 to I/04 


Vcc Current 


H 


X 


X 


Not selected 


High Z 


ISBI, ISB2 


L 


H 


H 


Output disable 


High Z 


ICCI, ICC2 


L 


L 


H 


, 

Read 


Data out 


ICC1, ICC2 


L 


X 


L 


Write 


Data in 


ICCI, ICC2 



X : "H" or "L" 

DC Recommended Operating Conditions 



(Ta = to + 70 °C, GND = 0V) 



Item 


Symbol 


Min. 


Typ.* 1 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


- 0.3" 2 





0.8 


V 



*1. Vcc = 5V, Ta = 25°C 

*2. Vil = -3.0V Min. for pulse width less than 20ns. 
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Electrical Characteristics 

• DC and operating characteristics 



(Vcc = 5V± 10%, GND = 0V, Ta = to +70°C) 



Item 


Symbol 


Test conditions 


- 25/30/35 


Unit 


Min. 


Typ.* 


Max. 


Input leak current 


lu 


Vin = GND to Vcc 


- 1 





1 


uA 


Output leak current 


Ilo 


CE = Vih or OE = Vih or WE = Vil 
Viyn = GND to Vcr 


- 1 




1 


uA 


Operating supply 
current 


Icci 


CE = Vil, Iout = 0mA 
Vin = Vih'/Vil 




25 


45 


mA 


Average operating 
current 


ICC2 


Cycle = Min., Duty = 1 00 % 
Iout = 0mA 




60 


90 


mA 


Standby current 


ISB1 


CE ^ Vcc - 0.2V, 

Vin £ Vcc -0.2V or Vin S 0.2V 






1 


mA 


ISB2 


CE = Vih 




15 


30 


mA 


Output high voltage 


VOH 


Ioh = — 4.0mA 


2.4 






V 






Output low voltage 


Vol 


Iol = 8.0mA 






0.4 


V 







* Vcc = 5V, Ta = 25°C 
I/O capacitance 



(Ta = 25°C, f = 1MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = 0V 




7 


pF 


Input/Output capacitance 


Ci/o 


Vi/o = 0V 




7 


PF 



Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

(Vcc = 5V± 10%, Ta = to +70°C) 



Item 


Conditions 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = 0V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



Output Load (1) 



5480ft 



Output Load (2)** 



30p 



.1 
I 



% 480ft 



i 255ft 

W 



X 
I 



% 255ft 
W 



* including scope and jig 

** for tLZ, tHZ, tOHZ, tOLZ, tOW, tWHZ 

Fig. 1 
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• Read cycle 





Symbol 


- 25 


- 30 


-35 




Item 


Mi n. 


Max. 


Min. 


Max. 


Min. 


Max. 


Unit 


ntidu oy^le Itilto 


tRC 
tAA 


25 




30 




35 




ns 


Address access time 


25 




30 




35 


ns 


Chip enable access time (CE) 


tco 




25 




30 




35 


ns 


UUipul BlldUIC IU UULpUL VdllU 


trie 

TOE 




1 2 




1 5 




20 


ns 


f"^i itni it ri/"Jrl "fr/^irYi aHrtrocc phanno 
UUipul 1 1UIU llUfll dUU'ebb cridfiyu 


tOH 


5 




5 




5 




ns 


r\'i r\ anahla +/~i i + rii it in I^va/ ~7 f ] 

onip yriduic iu uuipuL in iuw <c v^cy 




5 




5 




5 




n s 


Output enable to output in low Z (OE) 


tOLZ* 

















ns 


Chip disable to output in high Z 


tHZ* 





10 





15 





15 


ns 


Output disable to output in high Z (OE) 




tOHZ* 





10 





10 





15 


ns 


Chip enable to power up time 


tPU 

















ns 


Chip disable to power down time 


tPD 




20 




25 




25 


ns 






• Write cycle 






-25 


-30 


-35 


Unit 


Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twe 


25 




30 




35 




ns 


Address valid to end of write 


tAW 


20 




25 




30 




ns 


Chip enable to end of write 


tew 


20 




25 




30 




ns 


Data to write time overlap 


tDW 


12 




15 




15 




ns 


Data hold from write time 


tQH 

















ns 


Write pulse width 


tWP 


20 




25 




30 




ns 


Address setup time 


tAS 

















ns 


Write recovery time 


tWR 

















ns 


Output active from end of write 


tow * 


5 




5 




5 




ns 


Write to output in high Z 


tWHZ * 





10 





10 





15 


ns 



* Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1. 
This parameter is sampled and is not 100% tested. 




SONY® 



CXK5465P/J 



Timing Waveform 

• Read cycle : WE = Vih 



Address 



L 3( 







Data out 



ti.z 



Supply current 

• Write cycle (1) : WE control 



Ism 



High impedance 



50% 



Address i 



OE 



CE 



Data in 



S n\\\\\\\ 



J/ Data 
T \ valid 



>oooooo6 

C3) 



High impedance 



C3) 



1 Write cycle (2) : CE control 



Address in 
OE 



CE 

We 

Data in 
Data out 



>c 



^51 j r 



Data valid j ,— 



High impedance 



* Note) 

1. A write occurs during the low overlap of CE and WE. 

2. twH is measured from the rising of either CE or WE, whichever is earlier, to the end of write 
cycle. 

3. While I/O pins are in output state, a data input voltage of a phase opposite to the output 
must not be applied. 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 



> 

a 
a 

in 













































































































Ta= 


= 2S - C 





















< 

I as 



4.75 50 5.25 

Vcc - Supply voltage (V) 
Supply current vs. Frequency 











1 

Vcc = 5.0V 














Ta = 


25t 




























































* 














/ 














7 















Frequency (1/tRC 1/twc) (MHz) 
Access time vs. Supply voltage 













































































































T 


a = 25' 






1 















Supply current vs. Ambient temperature 




4.T3 10 5.25 

Vcc - Supply voltage (V) 



Ta - Ambient temperature CC) 
Access time vs. Load capacitance 















tf.ll. 














































































Vcc = 


5.0V 
25t " 










tco 




Ta = 



































100 ZOO 300 4C 

Cl - Load capacitance (pF) 
Access time vs. Ambient temperature 













































































































Vcc= 


5.0V 





















Ta - Ambient temperature CO 
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Standby current vs. Supply voltage 



Standby current vs. Ambient temperature 













































































T 


a = 25' 





















Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 



I 

X 

> 













































































































1 


a = 25* 


; 



















*■ 4-7S 5.0 5.25 5.5 

Vcc - Supply voltage (V) 
Output high current vs. Output high voltage 















































































Vcc= 


= 5.0V 



















o 

I 













Ta=25X; 





















































































Ta - Ambient temperature CO 
Standby current vs. Ambient temperature 



I 











V 


cc = 5. 







































































































































Ta - Ambient temperature (°C) 
Output low current vs. Output low voltage 




Voh - Output high voltage (V) 



Vol - Output low voltage (V) 
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Package Outline Unit : mm 

CXK5465P 24 pin DIP (Plastic) 300mil 1 ,5g 



3 0.0-0.1 



24 13 
Lajn-O-Ti j~i.n..n-fZL-ni-n.a n. 



o 



IUULJUUUUUUUU 



1 2 
2.5 4 




° to 1 5 ° 



| 




DI P-24P-08 



CXK5465J 24 pin SOJ (Plastic) 300mil 0.7g 
1 5.8 8 - §:j 2 



r-ir-ir-ir-ir-ir-ir-ir-ir-ir-ir-ii 



o 



Q.7 3 



±0.0 8 



do' 



12 
1.2 7 



22l§i 



9- 43± ° -1 [^ o7^ 



0.9 5 



H Q I 0.1 



SOJ-24P-01 
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SONY 



CXK5467P/J 



■15/20 



16,384 word x 4-bit High Speed CMOS Static RAM 





Description 

CXK5467P/J is a high speed CMOS static 
RAM with TTL compatible I/O organized as 
1 6,384 words x 4 bits. 

This IC operating on a single 5V supply 
turns to power down mode at no select time 
by means of chip enable signal. An output 
enable pin controls the output. 



Features 

• Fast access time : 
CXK5467P/J-1 5 15ns (Max.) 
CXK5467P/J-20 20ns (Max.) 

• Low power consumption: 150mW (Typ.) 

During operation 

• Single + 5V supply : + 5V ± 1 % 

• Fully static memory 
•••No clock or timing strobe required 

• Output Enable (OE) control available 

• Equal access and cycle time 

• Common data input and output : 
three-state output 

• Directly TTL compatible : All inputs and outputs 

• Compatible with various types of packages 

• High density : 300 mil 24 pin plastic DIP 

300 mil 24 pin plastic SOJ 



CXK5467P 
24 pin DIP (Plastic) 




CXK5467J 
24 pin SOJ (Plastic) 



Functions 

1 6,384 word x 4-bit static RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



Memory Matrix 
64 > 1024 



AIIO- 
AI20- 



1/0 Gott 
jlumn Oecoder 



r 

~^JD-T r 

weo- ■ \_) ' 

6eo-=ID 



rm 

I/O I 1/02 1/03 l/0« 



Pin Configuration 

(Top View) 



Pin Description 



ao[T 




i3]vcc 


AI (T 




SJao 


A2[T 




22|A<2 


A3(T 




|7]aii 


A4|T 




zo|aio 


A5[T 




ra]A9 


A6(T 




ib]nc 


A7[¥ 




if] 1/01 


A8[7 




ii]l/02 


Cl[lO 




[Tjl/03 


oe[TT 




m]|/04 


GNd[iI 







Symbol 


Description 


AO to 
A13 


Address input 


1/01 to 
1/04 


Data input/output 


CE 


Chip enable input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V power supply 


GND 


Ground 


NC 


No connection 
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CXK5467P/J 




Absolute Maximum Ratings 



(Ta = 25t, GND = OV) 



Item 


Symbol 


Ratings 


Unit 


Supply voltage 


Vcc 


- 0.5 * to + 7.0 


V 


Input voltage 


VlN 


- 0.5 * to Vcc + 0.5 


V 


Input and output voltage 


Vi/o 


-0.5* to Vcc + 0.5 


V 


Allowable power dissipation 


Po 


1.0 


w 


Operating temperature 


Topr 


to +70 


it; 


Storage temperature 


Tstg 


- 55 to + 1 50 




Soldering temperature • time 


Tsolder 


260 • 1 


°C • sec 



* Vcc, Vin, Vi/o Min.= -3.5V for pulse width less than 20ns. 



Truth Table 



CE 


OE 


WE 


Mode 


1/01 to I/04 


Vcc current 


H 


X 


X 


Not selected 


High Z 


Isbi, ISB2 


L 


H 


H 


Output disable 


High Z 


Icci, ICC2 


L 


L 


H 


Read 


Data output 


Icci, ICC2 


L 


X 


L 


Write 


Data input 


lCCI, ICC2 

1 



"H" or "L" 



DC Recommended Operating Conditions (Ta = to +70Xi, GND = 0V) 



Item 


Symbol 


Min. 


Typ." 


Max. 


Unit 


Suppry voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


Vim 


2.2 




Vcc + 0.3 


V 


Input low voltage 


Vil 


-0.3' 2 




0.8 


V 



*1) Vcc = 5V, Ta = 25t 
*2) Vil Min.= -3.0V for pulse width less than 20ns. 
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DC Electrical Characteristics 

• DC and operating characteristics 



(Vcc = 5V ± 1 %, GND = OV, Ta = to + 70 °C) 



Item 


Symbol 


Test Conditions 


Min. 


Typ* 


Max. 


Unit 


Input leak current 


Ili 


Vin = GND to Vcc 


- 1 





1 


MA 


Output leak current 


Ilo 


CE = Vih or OE = Vih or WE = Vil 
Vi/o = GND to Vcc 


- 1 




1 


IX* 


Operating power supply 
current 


Icci 


CE = Vil, louT = OmA, 
Vin = Vih or Vil 




30 


55 


mA 


Average operating current 


ICC2 


Cycle = Min., Duty 


= 100%, 


- 15 




95 


1 50 


mA 


Iout = OmA 






-20 





90 


140 


mA 


Standby current 


ISB1 


CE £ Vcc - 0.2V, 

Vin £ Vcc - 0.2V or Vin S 0.2V 







1 


mA 


ISB2 


CE = Vih, Vin = Vih/Vil 
Cycle = Min. 







85 


mA 


Output high voltage 


VOH 


Ioh = — 4.0mA 


2.4 






V 


Output low voltage 


Vol 


Iol = 8.0mA 












0.4 


V 
















* Vcc = 5.0V, Ta = 25"C 
















IXO capacitance 






(Ta = 25^C, f = 


1MHz) 








Item 


Symbol 


Test Conditions 


Min. 


Max. 


Unit 








Input capacitance 


ClN 


Vin = 0V 




7 


pF 








Input/output capacitance 


Ci/o 


Vi/o = OV 




7 


PF 









Note) This parameter is sampled and is not 100% tested. 



• AC test conditions 

(Vcc = 5V± 10%*i, Ta = to + 70°C) 



Item 


Conditions 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = 0V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



Output Load (1) 

5V 

3 ; 4800 



I/O 



30pF*2=F 3;255C2 



Output Load (2)* 3 

5V 

:;480Q 
■;255Q 



5pF 



I/O 

T 

•2 zk 



m 



I 



* 1 Vcc = 5V ± 5 % for CXK5467P/J-1 5 
*2 including scope and jig capacitance 

*3 for tLZ, tOLZ, tHZ, tOHZ, tOW, tWHZ 



Fig. 1 
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• Read cycle 



— , 






15 


-20 




Item 


Symbol 


Min 


Max. 


Min. 


Max. 


Unit 


RfiaH rvHfi ti mfi 


tRC 


1 5 




20 




ns 




tAA 




1 5 




20 


ns 


V ^ III L_J til IdUlc dwOoao LI 1 1 1 fcJ 


tco 




1 5 




20 


ns 


, 

Oi itni it pna hip to ni itni Jt val \ci 

\_y \u i» \-j vu l olid uiu \j u ipu v vauu 


tOE 




8 





10 


ns 


Output hold from address change 


tOH 


3 





3 





ns 


Chip enable to output in low Z (CE) 


tLZ* 


2 





3 




ns 


Output enable to output in low Z (OE) 


tOLZ* 


2 




3 




ns 


Chip disable to output in high Z 


tHZ* 





6 





8 


ns 


Output disable to output in high Z (OE) 


tOHZ* 





6 





8 


ns 


















Chip enable to power up time 


tPU 






ns 


Chip disable to power down time 


tPD 




15 




20 


ns 



* Transition is tested by means of load conditions (2), from stationary condition at ± 200mV 
(See Fig. 1) 

• Write cycle 



Item 


Symbol 




15 




20 


Unit 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


15 




20 




ns 


Address valid to end of write 


tAW 


13 




18 




ns 


Chip enable to end of write 


tew 


13 




18 




ns 


Data to write time overlap 


tDW 


8 




1 1 




ns 


Data hold from write time 


tDH 












ns 


Write pulse width 


tWP 


13 




18 




ns 


Address setup time 














tAS 












ns 


Write recovery time 


tWR 






















ns 


Output active from end of write 


tow * 


2 




3 




ns 


Write to output in high Z 


tWHZ 















5 





7 


ns 



* Transition is tested by means of load conditions (2), from stationary condition at ± 200mV 
(See Fig. 1) 
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Timing Waveform 

• Read cycle : WE = Vih 



Address 



OE 



zx 



CE 



Data out 



Dat 



- tco" 

tLZ 



Supply currant ^ 

• Write cycle (1) : WE control 



50% 



Address 
OE 

CE 

WE 
Data in 



X 



W \\\\\\\V^X\ 



i 7777 



-twp("0 _ 



-tDW- 



K 



Data 
valid 



xxxxxxxi ^-, 



X 



X 



(•3) 



High impedance 



C3) 



• Write cycle (2) : CE control 



Address 

OE 

CE 

\ 

Data in 
Data out 



xxxx\ 



CD 



i r 7777 



High impedance 



*1) Write is performed during the low overlap of CE and WE. 

* 2) twR is measured from the rising of either CE or WE, whichever is earlier, to the end of write cycle. 
*3) While I/O pins are in output state, a data input voltage of a phase opposite to the output 
must not be applied. 

















































r 




























































Ta = 


= 25°! 





















| 0.8 



Vcc - Supply voltage (V) 
Supply current vs. Cycle time 













Vcc 


1 

= 5.0V 












Ta 


= 25 


C 



































































































30 40 50 60 TO 

Cycle time (1/tRC, 1/twc) (MHz) 
Standby current vs. Supply voltage 



£ Q« 

i 













































































Ta 


= 25 


°C 



















1 

1 

















































































ICC2 

Icci 

















































































Ta - Ambient temperature (°C) 
Standby current vs. Ambient temperature 



S 0.8 











Vcc 


1 

= 5. 


JV 





















































































































20 40 60 80 

Ta - Ambient temperature CC) 
Standby current vs. Ambient temperature 



2 

I 













































































V 


cc = 


5.0V 













































Vcc -Supply voltage (V) 



Ta- Ambient temperature CC) 
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Access time vs. Supply voltage 



Access time vs. Ambient temperature 



p to 















































































































= 25 


■c 



















Vcc — Supply voltage (V) 
Access time vs. Load capacity 















tAA 
/ 






























































V 


CC = 

a = 2 


5.0V. 
5°C 










tco 


T 



































Cl - Load capacity (pF) 
Output current vs. Output voltage 




J 

■ 
> 

§ « 
I 

i 



< 

i 













































































































Vcc 


= 5.0 


V 



















Ta - Ambient temperature CC) 
Input voltage vs. Supply voltage 



i 

k 
> 

> 













































































































Ta 


= 25 






















Vcc -Supply voltage (V) 
Output current vs. Output voltage 



I 
f 



o 

3 0» 

5 

o 

I a< 













Vcc 


1 

= 5.0V 












Ta > 


= 251 






























































\ 


i 





Voh- Output voltage (V) 
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Package Outline Unit : mm 



CXK5467P 24pin DIP (Plastic) 30 0mil 1.5g 



33\ 







i : 




p 


o 






1 




N 


12 
2.5 4 



do 
+■ i 


Oi\ 1. 

- 












J ■ 




















0°-15° 



Z |M 

— ■ do 
2 +- I 

§ 3 


mm 


mm 

a5 ±w 

1.2 ±0 - 1 5 


3.0MI N 



SONY NAME 


DIP-24P-08 


EIAJ NAME 


*DIP024-P-0300-B 


JEDEC CODE 


M0-058-AA . 



* (Similar) 



CXK5467J 24pin SOJ (Plastic) 300m i I 0.7g 



1 5.8 8 - 



24 13 
nnnnnnnnnnnr-r 



o 



uuuuuuuuum 

0.7 3 t0 - 0B 



12 
1.2 7 



» 43 "hm-mtw 




GO 
PJ 

o 



SONY NAME 


S0J-24P-01 


EIAJ NAME 


*SOJ024-P-0300-A 


JEDEC CODE 


M0-065-AA . 


« (Similar) 
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CXK5863AP/AJ 



-20/25/30 



8192 word x 8-bit High Speed CMOS Static RAM 



Description 

CXK5863AP/AJ are 65,536 bits high speed 
CMOS static RAMS organized as 8,192 words 
by 8-bits and operate from a single 5V supply. 
These devices are suitable for use in high 
speed applications such as cash memory. 

Features 

• Fast access time 20ns/25ns/30ns (Max.) 

• Low power operation 250mW (Typ.) 

• Single + 5V supply : 5V ± 1 % 

• Fully static memory •■•No clock or timing 
strobe required. 

• Equal access and cycle time. 

• Common data input and output three state 
output. 

• Directly TTL compatible all inputs and 
outputs. 

• Full CMOS. 

• Compatible with various types of packages 
CXK5863AP 300mil 28pin DIP package 
CXK5863AJ 300mil 28pin SOJ package 



Block Diagram 



CXK5863AP 
28 pin DIP (Plastic) 



CXK5863AJ 
28 pin SOJ (Plastic) 





Structure 



te CMOS IC 



Function 

8192 word x 8-bit static 



RAM 




Pin Configuration 

(Top View) 




u E 


w 

• 












9cE2 






i«. 


it [T 






(4 [V 


















- n 




gro 






^) i/06 


"°' [n 




Te] WOT 






3 ''06 


■ ^03[l3 




^ "05 









Pin Description 



Symbol 


Description 


AO to 
A12 


Address input 


1/01 to 
1/08 


Data input output 


CET, 
CE2 


Chip enable 1, 2 
input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V Power supply 


GND 


Ground 


NC 


Non connection 
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Absolute Maximum Ratings (Ta = 25°C, GND = OV) 



lt©m 


Svmbol 


Rating 


Unit 


i nnlv vnltaafi 


Vcc 


— 0.5 * to + 7.0 


V 


Input voltage 


VlN 


- 0.5 * to Vcc + 0.5 


V 


Input and- output voltage 


Vi/o 


-0.5* to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


1.0 


w 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 


260 • 1 


°C • sec 



* Vcc, Vin, Vi/o = - 3.5V Min. for pulse width less than 20ns. 



Truth Table 



CE1 


CE2 


OE 


WE 


Mode 


1/01 to I/08 


Vcc Current 


H 


X 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


X 


L 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


L 


H 


H 


H 


Output disable 


High Z 


Iccf, ICC2 


L 


H 


L 


H 


Read 


Data out 


ICC1, ICC2 


L 


H 


X 


L 


Write 


Data in 


ICCI, ICC2 



X : "H" or "L" 



DC Recommended Operating Conditions (Ta = to + 70°C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* Vil = - 3.0V Min. for pulse width less than 20ns. 
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Electrical Characteristics 

DC and operating characteristics 



(Voc = 5V ± 1 %, GND = OV, Ta = to +70 °C) 



Item 


Symbol 


Test condition 


-20 


-25/- 30 


Unit 


Min. 


Typ* 


Max. 


Min. 


Typ.* 


Max. 


Input leakage current 


lu 


Vin = GND to Vcc 


- 1 




1 


- 1 




- 1 


uA 


Output leakage 
current 


Ilo 


Vi/o = GND to Vcc, 
CEl = Vih or CE2 = Vil 
or OE = Vih or WE = Vil 


- 1 




1 


- 1 




1 


uA 


Operating power 
supply current 


Icci 


CET = Vil, CE2 = Vih, 
Vin = Vih or Vil, 
Iout = 0mA 




50 


80 




50 


80 


mA 


Average operating 
current 


ICC2 


Cycle = Min, 

Duty — 1 UU To, 
Iout = OmA 




95 


1 30 




70 


90 


mA 


Standby current 


ISB1 


CETS Vcc -0.2V or 
CE2 S 0.2V 
Vin S Vcc -0.2V or 
Vin ^ 0.2V 






1 






1 


mA 


ISB2 


CET = Vih or CE2 = Vil, 
Vin = Vil or Vih 




10 


25 




10 


25 


mA 




















Output high voltage 


VOH 


Ioh = - 4.0mA 


2.4 






2.4 






V 


Output low voltage 


Vol 


Iol = 8.0mA 






0.4 




1 


0.4 


V 











* Vcc = 5V, Ta = 25°C 
I/O capacitance 



(Ta = 25°C, f = 1MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 




Input capacitance 


ClN 


Vin = 0V 




7 


pF 




I/O capacitance 


Ci/o 


Vi/o = 0V 





7 


pF 





Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

(Vcc = 5V ± 1 %, Ta = to + 70 °C) 



Item 


Conditions 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = 0V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



Output Load (1) 

5V 

i 48052 



I/O 



30pF 



S255Q 



I/O 
5pF 



5V 
? 



i48on 

*255Q 



TtT 



Output Load (2) * s 



* 1 including scope and jig capacitance 

*2 for tLZ1, tLZ2, tOLZ. tHZI, tHZ2, tOHZ, tOW, tWHZ 

Fig. 1 
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1) Read cycle 



Item 


Symbol 


-20 


-25 


-30 


Unit 


Min. 


Max. 


Min. 


Msx. 


Min. 


Max. 


Read cycle time 


tRC 


20 




25 




30 




ns 


Address access time tAA 20 




25 




Chip enable access time (CE1) 


tcoi 




20 




25 




30 


ns 


Chip enable access time (CE2) 


tC02 




20 




25 




30 


ns 


111 i + i~\i i+ anok a i + r\i i+ w^alirH 
UUl^Ul eilcdUie XO OUTPUT Valid 


tOE 




1 n 




12 




1 


ns 


Output hold from address change 


tOH 


5 




5 




5 




ns 


Chip enable to output in low Z 
(CET, CE2) 


tLZl* 
TLZ2* 


5 




5 




5 




ns 


Output enable to output in low Z (OE) 


tou* 

















ns 


Chip disable to output in high Z 
(CET, CE2) 


tHZI*. 
tHZ2* 





10 





12 





12 


ns 


Chip disable to output in high Z (OE) 


tOHZ* 





8 





10 





10 


ns 


Chip enable to power up time (CE1, CE2) 


tPU 

















ns 


Chip disable to power down time 
(CET, CE2) 


tPD 




20 




20 




20 


ns 


2) Write cycle 


Item 


Symbol 


-20 


- 25 


- 30 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


20 




25 




30 




ns 


Address valid to end of write 


tAW 


15 




20 




20 




ns 


Chip enable to end of write 


tew 


15 




20 




20 




ns 


Data to write time overlap 


tDW 


10 




12 




12 




ns 


Data hold from write time 


tDH 

















ns 


Write pulse width 


tWP 


15 




20 




20 




ns 


Address set up time 


tAS 

















ns 


Write recovery time (WE) 


tWR 

















ns 




Write recovery time (CE1, CE2) 


tWR1 

















ns 


Output active from end of write 


tow* 


5 




5 




5 




ns 


Write to output in high Z 


tWHZ* 





10 





12 





12 


ns 



* Transition is measured ± 500mV from steady voltage with specified loading in Fig. 1-(2). 
This parameter is sampled and is not 100% tested. 
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Timing Waveform 
1) Read cycle 

• Read cycle (1 ) : CET = OE = Vil, CE2 = Vih, WE = Vih 



IDC 



-'RC - 



-tAA ■ 



— 'OH — ) 



Data 



Previous data valid 



• Read cycle (2) : WE = Vih 



zx 



-tRC - 



-'AA- 



CE1 



CE2 



OE 



Data 



— »C01 
• — *LZ1 — 



--'LZ2 — 



High impedance 



VCC 'CC _ 
Supply 

Current l SB 2 ' 



-<C02 



tOLZ 



<HZ1 



»HZ2 



-'OHZ— - 



tPD 



50% 



2) Write cycle 

• Write cycle (1) : WE control 



OE 



cei 7\ 

CE2 

We 



_twc 



-<AW- 



YX 



\\\ / / / / / 



-«cw - 



-twp - 



tWHZ 



-'DW- 



>DH 



Data valid 



Data out 



-<OW 
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• Write cycle (2) : CE1 control 



Address 



OE 



CE2 
WE 

Data in 
Data out 



«wc- 



'AW- 



K'AS- 



ZZZZJ 



'LZ - 



»cw- 



- «WP- 



- tDW- 



'WR1 



777; 



<WHZ 



^ Data valid 



«DH 



High impedance 



• Write cycle (3) : CE2 control 



0E 



CE1 



CE2 



WE 



Data in 



zx 



- <WC- 



■ 'AW- 



•AS 



777Y 



- <cw- 



U— <DW- 



»WR1 



-'DH — 



-IS- 



Data valid 



High impedance 



During I/O pins are in the output state, the data input signals of opposite phase to the output 
must not be applied. 



Package Outline Unit : mm 



CXK5863AP 



28pin DIP (Plastic) 300miL 2.0g 



3 5.1- 



O 



o 




14 
2.5 4 





0.5 M I N 


isa 

O 






WYWW| 


0.5 ±0 - 1 




1 








3.0 M I N 




-•4- 


1.2 5 



SONY NAME 


DIP-28P-06 


EIAJ NAME 


•D1P028-P-0300-A 


JEDEC CODE 


MO-058-AB ' 



CXK5863AJ 



* (Similar) 

28p i n SOJ (Plastic) 300m i I . 8g 



28 15 
nnnnnnnr-ini-ir-inr-ir-r 



O 



I U UJ 



p.7 3 ±0 -° B 



14 
1.2 7 



0.9 5 



to 



SONY NAME 


S0J-28P-01 


E I Ad NAME 


•SOJ028-P-0300-A 


JEDEC CODE 


M0-077-AB 



H ^ l Q-i I 
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8192-word x 8-bit High Speed CMOS Static RAM 



Description 

CXK5863P/M/J are 65,536 bits high speed 
CMOS static RAMs organized as 8,192 words 
by 8-bit and operate from a single 5V supply. 
These devices are suitable for use in high 
speed and low power applications in which 
battery back up for nonvolatility is required. 

Features 

• Fast access time 25ns/30ns/35ns (Max.) 

• Low power standby 5 uW (Typ.) 

• Low power operation 1 50mW (Typ.) 

• Single + 5V supply : 5V ± 1 % 

• Fully static memory-No clock or timing 

strobe required. 

• Equal access and cycle time. 

• Common data input and output three state 
output. 

• Directly TTL compatible all inputs and 
outputs. 

• Low voltage data retention 2.0V (Min.) 

• Full CMOS. 

• Available in 28 pin 300mil DIP, 450mil SOP, 
300m i I SOJ. 



CXK5863P 
28 pin DIP (Plastic) 




CXK5863M CXK5863J 
28 pin SOP (Plastic) 28 pin SOJ (Plastic) 





Structure 

Silicon gate CMOS IC 



Function 

8192-word x 8- 
RAM 



bit static 



Block Diagram 




Pin Configuration 



Pin Description 



(Top View) 




Symbol 


Description 


— J 

• 




AO to 
A12 


Address input 




3« 

3CE2 

5] «n 
Sol 


1/01 to 
1/08 


Data input output 


CET, 
CE2 


Chip enable 1, 2 
input 


WE 


Write enable input 






OE 


Output enable input 




is] i/oe 
jU i/07 

n] ,/06 


Vcc 


+ 5V Power supply 


GND 


Ground 


ii " 0! 


NC 


Non connection 
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Absolute Maximum Ratings 






Ta = 25 °C, 


GND = 0V 


Item 


Symbol 


Rating 


Unit 


Supply voltage 




Vcc 


-0.5* to +7.0 


V 


Input voltage 


VlN 


-0.5* to Vcc + 0.5 


V 


Input and output voltage 


V/o 


-0.5* to Vcc + 0.5 


V 






CXK5863P/J 


1.0 


W 


Allowable power dissipation 


Pd 






CXK5863M 


0.7 


W 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 




Soldering temperature 





Tsolder 


260 • 1 


°C • sec 



* Note) Vcc, Vin, Vi/o = - 3.5V Min. for pulse width less than 20ns. 
Truth Table 



CET 


CE2 


OE 


WE 


Mode 


1/01 to I/08 


Vcc Current 


H 


X 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


X 


L 


X 


X 


Not selected 


High Z 


ISBI, ISB2 


L 


H 


H 


H 


Output disable 


High Z 


ICC1, ICC2 


L 


H 


L 


H 


Read 


Data out 


ICC1, ICC2 


L 


H 


X 


L 


Write 


Data in 


ICC1, ICC2 



X : "H 



or 



"L" 



DC Recommended Operating Conditions 



Ta = to +70t:, GND = 0V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 



-0.3* 




0.8 


V 



*Note) Vil = -3.0V Min. for pulse width less than 20ns. 
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Electrical Characteristics 

DC and operating characteristics 



Voc = 5V ± 1 %, GND = OV, Ta = to + 70°C 



Item 


Symbol 


Test condition 


- 25/30/35 


Unit 


Min. 


Typ* 


Max. 


lr"\r"*t i+ Ic^alr'soa 

inpuL iBd^dyy 

current 


Ili 


Vin = GND to Vcc 


- 1 




1 


UA 


Output leakage 
current 


Ilo 


\/i sn — Kl Pi + /s PCI — \/,, , r\r 

vi/o — oinu io vcc, i — vih or 
CE2 = Vil or OE = Vih or WE = Vil 


- 1 





1 


nA 


Operating power 
supply current 


Icci 


CET = Vil, CE2 = Vih, Vin = Vih or Vil 
Iout = OmA 





30 


60 


mA 


Average operating 
current 


■ 

ICC2 


oycle = Mm, Duty = l uu %, Iout = OmA 




60 


90 


mA 


Standby current 


ISB1 


CET S Vcc -0.2V or CE2 3i 0.2V 
Vin S Vcc -0.2V or Vin S 0.2V 




1 


100 


MA 




CET = Vih or CE2 = Vil, Vin = Vil or Vih 




10 


25 






ISB2 




mA 


Output high 
voltage 


VOH 


Ioh = - 4.0mA 


2.4 






V 


Output low voltage 


Vol 


Iol = 8.0mA 






0.4 


V 


* Vcc = 5V, Ta = 25°C 

I/O capacitance Ta = 25 °C, f = 1 MHz 



Input capacitance 



I/O capacitance 



Cin 



Ci/o 



Vin = 0V 



Vi/o = 0V 



PF 



10 pF 



Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

Vcc = 5V ± 1 %, Ta = to + 70 °C 



Item 


Condition 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = 0V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



Output Load (1) 

5V 
o 



l/OPin 
O- 



30PF 



3" 



I 



: ;480A 
; :255a 

vr 



Load (2)* ' 

5V 
o 

: I480A 
: ;255fL 

w 



I/O Pin 

o 



5PF 



J 



*1. including scope and jig capacitance 

* 2. for tLZ1, tLZ2, tOLZ, tHZ1, tHZ2, tOHZ, tOW, tWHZ 



Fig. 1 
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• Read cycle 



Item 


Symbol 


-25 


-30 


-35 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


25 




30 




35 




ns 


Address access time 


tAA 




25 




30 




35 


ns 


Chip enable access time (CE1) 


tcoi 




25 




30 




35 


ns 
















oo 




Chip enable access time (CE2) 


tC02 




OCT 

2b 






ns 


Output enable to output valid 


tOE 




1 c 

1 o 




1 o 




on 


ns 


uuipux nuiu it urn duursss onanye 


tOH 


O 




O 




D 




ns 


Clhin pnshlfl to outmit in low ~7 

(CET, CE2) 


tl_Z1* 
tLZ2* 


5 




5 




5 




ns 


Oi itm it onahlo to oiitoiit irt Iova/ 7 ( OP^ 


IOLZ 

















ns 


Chip disable to output in high Z 
(CET, CE2) 


tHZI* 
tHZ2* 





15 





15 





20 


ns 


Chip disable to output in high Z (OE) 


tOHZ* 





13 





13 





15 


ns 


Chip enable to power up time (CE1, CE2) 



















ns 


tPU 








Chip disable to power down time 
(CET, CE2) 


tPD 




20 




20 




20 


ns 


• Write cycle 


Item 


Symbol 


-25 


-30 


-35 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


25 




30 




35 




ns 


Address valid to end of write 


tAW 


20 




20 




30 




ns 


Chip enable to end of write 


tew 


20 




20 




30 




ns 


Data to write time overlap 


tDW 


12 




12 




15 




ns 


Data hold from write time 


tDH 

















ns 


Write pulse width 


tWP 


20 




20 




25 




ns 


Address set up time 


tAS 

















ns 


Write recovery time (WE) 


tWR 

















ns 


Write recovery time (CET, CE2) 


tWRI 

















ns 


Output active from end of write 


tow* 


5 




5 




5 




ns 


Write to output in high Z 


tWHZ* 





13 13 





15 


ns 



* Transition is measured ± 500mV from steady voltage with specified loading in Fig. 1-(2). 
This parameter is sampled and is not 100% tested. 



■ 

■ - 
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Timing Waveform 
1) Read cycle 

• Read cycle No. 1 : [CET = OE = Vil, CE2 = Vih, WE = Vih] 



-«RC ■ 



-'AA " 



— 'OH 1 



Data 



Previous data valid 



Data valid 



• Read cycle No. 2 : [WE = Vih] 



zx 



-tRC - 



-'AA- 



CE1 



CE2 



OE 



— 'C01 
_'LZ1 -A 

///, <-«*» 
•-<LZ2 - 



vcc 

Supply 

Current 'SB2 



High impedance 

ice 



«OLZ 



tOE- 



'HZ1 



»HZ2 



-<OHZ— - 



Data valid 



'PU 



'PD 



2) Write cycle 

• Write cycle No. 1 : [WE control] 



Address 



CE1 



Data in 



-tWC - 



-'CW - 



xz 



- <CW WW 



j'VWHZ 

: xx xx xxx>d 



rC 



-tow 



High impedance 



r 
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< Write cycle No. 2 : [CE1 control] 



OE 

CE1 
C E 2 



WE 

Data in 
Data out 



-twc- 



- <AW- 



•<AS- 



ZZZZ7 



«LZ - K- 



T tyvRi 



'DH 



'WHZ 



High impedance 



■ 



• Write cycle No. 3 : [CE2 control] 



■ 



zx 



twc- 



<AW- 



CE2 



WE 



«AS 



'cw- 



vz 



Data in 



<LZ 



Data out 



- <WP- 



'WHZ 



'DW- 



«WR1 



-<DH — 



■ ^ Data valid — ■ 



High impedance 



During I/O pins are in the output state, the data input signals of opposite phase to the output 
must not be applied. 



81 



CXK5863P/M/J 



Data Retention Characteristics 



Ta = to + 70°C 



Item 


Symbol 


Test condition 


- 25/30/35 


1 In,!* 

Unit 


Min. 


Typ. 


Max. 


Data retention voltage 


Vdr 


* 1 


2.0 


5.0 


5.5 


V 


Data retention current 


ICCDRI 


Vcc = 3.0V * 1 




0.5 


50 


MA 


ICCDR2 


Vcc = 2.0 to 5.5V * 1 




1.0 


100 


"A 


Data retention set up 
time 


tCDRS 


Chip disable to data 
retention mode 









ns 


Recovery time 


tR 




tRc *2 






ns 



* 1 CE1 a Vcc - 0.2V or CE2 £ 0.2V, Vin Vcc - 0.2V or Vin £ 0.2V 
*2 tRc : Read cycle time 



Data Retention Waveform (1) : [CE1 control] 



v C c 

4.5V 



vdr 

CE1 





'CDRS 


Data retention mode 


tR 






\ 




/ 







/ \ / 


\ 






F \ / 









CE1 ^ V C C -0.2V 



GND 



Data Retention Waveform (2) : [CE2 control] 



vcc 

4.5V 
CE2 

vdr 

0.4V 
GND 



tCDRS 



Data retention mode 



\ CE2~g~0~.2V~ 






■ 
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Example of Representative Characteristics 
Supply currant vs. Supply voltage 



1 



I O.I 



:- 



ICC2 



Ta-25°C 



4.5 4.75 5.0 5.25 5.5 

Vcc — Supply voltage (V) 
Supply current vs. Frequency 

~1 1 

V CC - 5.0V 
Ta = 25°C ~ 



I : 



30 40 



O 10 20 

Frequency (1/tRC, 1/twc) (MHz) 
Access time vs. Supply voltage 



I 

8 

























































*A.t c 


Oj, t c 


•02, t 


3F - 














































Ta 


-25° 


C 



















4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 



Supply current vs. Ambient temperature 



E 

3 

O 

a 
a 

$ 

i 

OJ 

8 

i 































C-5. 


DV 
































h 'cc 


2 




























ice 


I 



































O 20 40 60 80 

Ta - Ambient temperature (°C) 
Access time vs. Load capacitance 



8 

^ 0.6 



I 

VCC" 


5.0V 






I 






Ta = 2 


5°C 






































































«C01 


.»co: 





































100 200 

Cl - Load capac 



300 

(pF) 



- Access time vs. Ambient temperature 

J -.4 



8 
i 



























































C02' 
















































v C c 


-5.0\ 


1 



















20 40 60 

Ta - Ambient temperature (X) 
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Standby current vs. Supply voltage 



Standby current vs. Ambient temperature 



m 1.5 
1 
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Vcc - Supply voltage (V) 
Output high current vs. Output high voltage 
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Voh- Output high voltage (V) 
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Ta - Ambient temperature (°C) 
Standby current vs. Ambient temperature 
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Ta - Ambient temperature CO 
Output low current vs. Output low voltage 
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Package Outline Unit : mm 

CXK5863P 28 pin DIP (Plastic) 300mil 2.0g 

4 

3 5.1 ! 8j 



nnnnnnnnnnnnn 



uuuuuuuuuu 5=3" 



2^ 




DIP-28P-06 



CXK5863M 28 pin SOP (Plastic) 450mil 0.7g 



O 



BOH Hfl b a H d a 

0-a ±0 ^ 11 



1 



(innnnnnnnnnnnnr) 



SOP-28P-L05 

CXK5863J 28 pin SOJ (Plastic) 300mil 0.8g 
l e.a a -8;t; 



nnnnnnnnnnnnr 



o 



33|S 




H °l o.' I 

S0J-28P-01 
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SONY, CXK5864BP/BSP/BM 



?8u 



ollMll 



8,1 92-word x 8-bit High Speed CMOS Static RAM 



Description 

CXK5864BP/BSP/BM are 65,536 bits high 
speed CMOS static RAMs organized as 8,192 
words by 8 bits and operates from a single 5V 
supply. These IC are suitable for use in high 
speed and low power applications in which 
battery back up for nonvolatility is required. 

Features 

• Fast access time (Access time) 
CXK5864BP/ BSP/ BM-70L, 70LL 70ns (Max.) 
CXK5864BP/BSP/BM-10L, TOLL 100ns(Max.) 
CXK5864BP/BSP/BM-12L, 12LL 120ns(Max.) 

• Low power operation : 
CXK5864BP/ BSP/ BM-70LL, 10LL, 12LL; 
Standby/Operation : 5 uW (Typ.) /40mW (Typ.) 
CXK5864BP/BSP/BM-70L, 10L, 1 2L ; 
Standby/Operation : 10 uW (Typ.) /40mW (Typ.) 

• Single power supply 5V : +5V±10% 

• Fully static memory ••• No clock or timing strobe required 

• Equal access and cycle time 

• Common data input and output : three state output 

• Directly TTL compatible : All inputs and outputs 

• Low voltage data retention : 2.0V (Min.) 

• Available in 28 pin 600mil DIP, 300mil DIP and 450mil SOP 



CXK5864BP 
28 pin DIP (Plastic) 




CXK5864BSP 
28 pin DIP (Plastic) 



40 



CXK5864BM 
28 pin SOP (Plastic) 




Function 

8, 192-word X 8-bit static 
RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



Pin Configuration 

(Top view) 



Pin Description 








A> 2 E 


i« 


«E 




»E 


Has 


»E 


SJ A9 


.« \£ 


!«» 


A3 [7 




i, rr 


ED *io 


., 5 




AO [jo 




1/01 QT 


igl 1/07 


••a 


3 1/06 




1/05 







Symbol 


Description 


AO to 
A12 


Address input 


1/01 to 
1/08 


Data input output 


CET, CE2 


Chip enable 1 , 2 input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V Power supply 


GND 


Ground 


NC 


No connection 
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Absolute Maximum Ratings (Ta = 25 °C, GND = OV) 



Item 


Symbol 


Rating 


unii 


Supply voltags 


Vcc 


- 0.5 to + 7.0 


V 


input vuiiaye 


VlN 


-0.5* to Vcc + 0.5 


V 


Input and output voltage 


Vi/o | -0.5* to Vcc + 0.5 


v 


Allowable power dissipation 


Pd 


CXK5864BP/BSP 


1.0 


w 


CXK5864BM 


0.7 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 


260« 10 


°C * sec 



* Vin, Vi/o = - 3.0V Min. for pulse width less than 50ns. 



Truth Table 



CET 


CE2 


OE 


WE 


Mode 


1/01 to 1/08 


Vcc Current 


H 


X 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


X 


L 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


L 


H 


H 


H 


Output disable 


High Z 


ICCI, ICC2 


L 


H 


L 


H 


Read 


Data out 


ICCl, ICC2 


L 


H 


X 


L 


Write 


Data in 


ICC1, ICC2 



X : "H" or "L" 



DC Recommended Operating Conditions (Ta = to + 70°C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 








Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* Vil = - 3.0V Min. for pulse width less than 50ns. 
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Electrical Characteristics 

• DC and operating characteristics 



5V+ 10%, GND = 0V, Ta = to +70°C) 



Item 


Symbol 


Test conditions 


-70L/10L/12L 
-70LL/10LL/12LL 


Unit 


Min. 


Typ.* 


Max. 


Input leak current 


lu 


Vin = GND to Vcc 


-500 




500 


nA 




Output leak current 


Ilo 


Vi/o = GND to Vcc 

CE1 = Vih or CE2 = Vil or 

OE = Vih or WE = Vil 


- 500 




500 


nA 


Operating supply 
current 


j 

ICC1 


CET = Vil, CE2 = Vih, 
Vin = Vih or Vil, 
Iout = 0mA 





8 


15 


mA 














Average operating 
current 


ICC2 


Min. cycle 

Duty = 1 00 %, Iout = 0mA 




30 


50 


mA 




ISB1 


CE2 s 0.2V 

JCE1 £ Vcc -0.2V 
[CE2 £ Vcc - 0.2V 


- L 




2 


60 


liA 


Standby current 




- LL 




1 


30 


ISB2 


CE1 = Vih or CE2 = Vil 




0.1 


2 


mA 


Output high voltage 


VOH 


Ioh = — 1 .0mA 


2.4 






V 


Output low voltage 


Vol 


Iol = 2.1mA 






0.4 


V 


* Vcc = 5V, Ta = 25°C 

Pin capacitance (Ta = 25 °C, f = 1 MHz) 





Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 




Input capacitance 


ClN 


Vin = 0V 




7 


PF 




Input/Output capacitance 














Ci/o 


Vi/o = 0V 




7 


PF 





Note) This parameter is sampled and is not 100% tested. 



AC characteristics 

• AC test conditions (Vcc = 5V ± 1 %, Ta = to + 70 °C) 



Item 


Conditions 


Input pulse high level 


Vih = 2.2V 


Input pulse low level 


Vil = 0.8V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output reference level 


1.5V 


Output load 
conditions 


10L/10LL/12L/12LL 


Cl*= 100pF, 1TTL 


70L/70LL 


C L *=30pF, 1TTL 



* Cl includes scope and jig capacitances. 



T 



TTL 
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• Read cycle 



Item 


Symbol 


- 70L/70LL 


- 10L/10LL 


- 12L/12LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


70 





100 





120 





ns 


Address access time 


tAA 





70 





100 





120 


ns 


Chip enable access time (CE1 , CE2) 


tC01 




70 




100 




120 


ns 


tC02 










Output enable to output valid 


tOE 




35 




50 




60 


ns 


111 i + i~\i i+ k"i/~\iiH TrAivi artiHraep /^ViGMrta 

uutpuL nuiu Tiurn duurcsb orieariye 


tOH 


10 




10 




10 




ns 


Chip enable to output in low Z 


tLZ1 


10 




10 




10 




ns 


1 , ut£j 


tLZ2 








Output enable to output in low Z 
(OE) 


tOLZ 


5 




5 




5 




ns 


Chip disable to output in high Z 


tHZI * 





30 





35 





45 


ns 


(GET, CE2) 


tHZ2* 








Output disable to output in high Z 
(OE) 


tOHZ* 





30 





35 





45 


ns 



















* tHzi, tHZ2 and tOHZ are defined as the time at which the outputs become the high impedance 
state and are not referred to output voltage levels. 



• Write cycle 



Item 


Symbol 


-70L/70LL 


- 10L/10LL 


- 12L/12LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twe 


70 




100 




120 




ns 


Address valid to end of write 


tAW 


60 




80 




85 




ns 


Chip enable to end of write 


tew 


60 




80 




85 




ns 


Data to write time overlap 


tow 


30 




35 




50 




ns 


Data hold from write time 


tOH 

















ns 


Write pulse width 


twp 


40 




60 




70 




ns 


Address setup time 


tAS 

















ns 


Write recovery time (WE) 


tWR 

















ns 
















Write recovery time (CET, CE2) 


tWRI 

















ns 


Output active from end of write 


tow 


5 




5 




5 




ns 


Write to output in high Z 


tWHZ* 





30 







35 





45 


ns 



* twHZ is defined as the time at which the outputs become the high impedance state and are 
not referred to output voltage levels. 
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Timing Waveform 

• Read cycle (1 ) : CET = OE = Vil, CE2 = Vih, WE = Vih 



IDC 







AA «- 




Data out Previous data valid 


<xxx> 


Data valid 









» Read cycle (2) : WE = Vih 



Address 



High impedance 



' - tHZ2 - • 



• Write cycle (1) : WE control 



WE 




High impedance 



SONY® 



CXK5864BP/BSP/BM 



• Write cycle (2) : CE1 control 



X 



' Write cycle (3) : CE2 control 



err 



c 



High impedance 



X 



c 



High impedance 

Note) 

*1. Write is executed when both CE1 and WE are at low and CE2 is at high simultaneously. 
*2. twm is tested from either the rising edge of CE1 or the falling edge of CE2, whichever comes 

earlier, until the end of the write cycle. 
*3. Do not apply the data input voltage of the opposite phase to the output while the I/O 

pin is in output condition. 
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Data Retention Characteristics 



(Ta = to + 70°C) 



Item 



Symbol 



Test conditions 



■ 70L/10L/12L 



Min. Typ. Max 



70LL/10LL/12LL 



Min. Typ. Max 



Unit 



Data retention 
voltage 



Vdr 



2.0 



5.5 



2.0 



5.5 



Data retention 
current 



Iccdri 



»1 

Vcc = 3.0V 



Ta = 0°C to 70°C 



35 



0.5 



15 



Ta = 0°C to 40°C 



ICCDR2 



Vcc = 2.0 to 5.5V, *J 



60 



30 



UA 



uA 



Data retention 
setup time 



tCDRS 



Chip disable to data 
retention mode 



Recovery time tR 



tRC*2 



tRC'2 



* 1. CE1 ^ Vcc -0.2V, CE2S Vcc -0.2V [CE1 Control] or CE2 £ 0.2V [CE2 Control] 

* 2. tRC : Read cycle time 



Data Retention 

1. CET control 



arm 



Vcc 
4.5V 



CE1SV CC -0.2V 



GND" 





tcDRS 


Data retention mode 


U 












\ 


















^ - -r^ 









2. CE2 control 




■ 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 



at 

3 

1 '-2 
| 

c 
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§ 1.0 


_> 

a 
a 

w 0.8 



3 0.6 
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i'C 



















Ice I 



■ CC2 



4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage CV) 



1.0 



Supply current vs. Frequency 

150 120 100 85 70 ns 



■| 0.75 

jo 

cr 



coO.25 









! 


r 


1 
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Ri 
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4 8 12 16 

Frequency (1/tRc, 1/twc) (MHz) 

Access time vs. Supply voltage 



8 
< 



2 0.8 



2 0.6 

i 




4.5 



4.75 5.0 5.25 

Vcc -Supply voltage (V) 



Supply current vs. 



temperature 




20 40 60 80 

Ta - Ambient temperature CC) 

■ 

Access time vs. Load capacitance 




200 300 400 



Cl - Load capacitance (pF) 

r 



Access time vs. Ambient temperature 



1.2 



1.0 



I 

8 0. 



0.6 











































































































'AA, »C01, >C02 




















i aJ u 






























































'be" 


5.0V 



































20 40 60 80 

Ta - Ambient temperature (°C) 
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Standby current vs. Supply voltage 



> 1.4 



- 1.0 



£ 0.8 



* 0.2 











I 


I 

Ta = 


25° C 












































i 


















/ is 


B2 





















































2.0 3.0 4.0 5.0 6.0 

Vco - Supply voltage (V) 



Input voltage level vs. Supply voltage 



1.2 



1 
I 



1.0 



- 0.5 



0.8 





























Ta = 


25° C 





































































































4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 

Output high current vs. Output high voltage 

1.4r 



B 1.2 



0.8 



o 

I 

I 0.6 











































V 




i.OV 






























































































\ 







2 3 4 

Voh - Output high voltage (V) 



Standby current vs. Ambient temperature 

20 



S 

5 10 



& 0.5 



0.2 











■ 


C = 5 


ov 





















































































20 40 60 

Ta - Ambient temperature (°C) 



80 



Standby current vs. Ambient temperature 



1.2 



0.8 



0.6 



























V 


cc = 


i.OV 





































































































20 40 60 80 

Ta - Ambient temperature (°C) 

Output low current vs. Output low voltage 



S 1.8 



I 2 

a 

O 0.6 

I 

4 











vcc- 


5.0V 





















































































































Q2 0.4 0.6 0.8 

Vol - Output low voltage (V) 
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Package Outline Unit : mm 

CXK5864BP 28 pin DIP (Plastic) 600mil 4.2g 



+ 04 

3 6.8-1X2 



nr-innnnnnnnn n j-j 



"UUUUUUUUUUU LTDT 

2.5 4 





1.2' 



SB 



CXK5864BSP 



DIP-2BP-04 

28 pin DIP (Plastic) 300mil 2.0g 



3 5.1- 



I" """"""""" 
^uuuuuuuu 






CXK5864BM 



H e q A B p q p 






3 p a hip q y 








o'o' 












CO 


o 







DIP-28P-06 

28 pin SOP (Plastic) 450mil 0.7g 

2-3-&15 



OA'" 



— El 0.1 5 



14 
, 1.2 7 



ai 5-035 



(n innnnnnnnnnnn 



H± 0.1 2 l<S>l S0P-28P-L05 



SONY CXK5971 P/M/J 25/30/35 

8192-word x 9-bit High Speed CMOS Static RAM 



Description 

CXK5971 P/M/J are 73,728 bits high speed 
CMOS static RAMs organized as 8,192-word by 
9-bit and operate from a single 5V supply. 
These devices are suitable for use in high 
speed and low power applications in which 
battery back up for nonvolatility is required. 

Features 

• Fast access time 25ns/30ns/35ns (Max.) 

• Low power standby 5 uW (Typ.) 

• Low power operation 1 50mW (Typ.) 

• Single + 5V supply : 5V ± 1 % 

• Fully static memory.. .No clock or timing 

strobe required. 

• Equal access and cycle time. 

• Common data input and output three state 
output. 

• Directly TTL compatible all inputs and 
outputs. 

• Low voltage data retention 2.0V (Min.) 

• Full CMOS. 

• Available in 28 pin 300mil DIP, 450mil SOP 
and 300 mil SOJ. 



CXK5971P 
28 pin DIP (Plastic) 




CXK5971M CXK5971J 
28 pin SOP (Plastic) 28 pin SOJ (Plastic) 




Function 

81 92-word x 9-bit static RAM 



Block Diagram 



Pin Configuration 

(Top View) 



Pin Description 



A1Z {>0 














Alio [>o = 












-9 O 


A 10 o &° 


Buffer 




Row 




Memory Matrix 




49 o po i 

AS o p» - 






Decoder 




128x576 




47 Q P5= 












• O 


46 o [55= 
















A, 2 rr • 


/ 


A7 [7 


iwl 


r- 

A6 [T 


E CE2 


45 [T 


^ AS 


A4 {£ 




A3 f? 


H.r, 


» 2 E 


^ CE 


A1 |T 




AO \± 


^cTi 


i/oi [To 


rj] 1/09 


i/02 [77 


jg] 1/08 


1/03 Q| 


i?l 1/07 


1/04 [7J 




GND [T_4 









Symbol 


Description 


AO to 
A12 


Address input 


1/01 to 
I/09 


- 

Data input output 


CET, 
CE2 


Chip enable 1 , 2 
input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V Power supply 


GND 


Ground 
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Absolute Maximum Ratings Ta = 25 °C, GND = OV 



1 1 

Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


■ 


— U.b * to -TlX) 




V 


Input voltage 


VlN 


— 0.5* to Vcc + 0.5 


V 


Input and output voltage 


V/o 


— u.o* to VCC + U.O 


w 
V 


Allowable power dissipation 


Pd 


CXK5971P/J 


1.0 


w 


CXK5971M 








0.7 




Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 


260- 10 


°C • sec 



*Note) Vcc, Vin, Vi/o = -3.5V Min. for pulse width less than 20ns. 



Truth Table 



CET 


CE2 


OE 


WE 


Mode 


1/01 to I/09 


Vcc Current 












H 


X 


X 


X 


Not selected 


High Z 


Isbi. ISB2 


















X 


L 


X 


X 


Not selected 


High Z 


ISBI, ISB2 




L 


H 


H 


H 


Output disable 


High Z 


ICC1, ICC2 




L 


H 


L 


H 


Read 


Data out 


ICCI, ICC2 
















L 


H 


X 


L 


Write 


Data in 


ICC1, ICC2 



















X : "H" or "L" 



DC Recommended Operating Conditions Ta = to +70°C, GND = 0V 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


V IH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



*Note) Vil = -3.0V Min. for pulse width less than 20ns. 



SONY® 
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Electrical Characteristics 



Vcc = 5V ± 1 %, GND = OV, Ta = to + 70°C 













Item 


Symbol 


Test condition 


- 2E 


i/30, 


/35 


Unit 






Min. 


Typ.* 


Max. 


Input leakage current 


Ili 


Vin = GND to Vcc 


- 1 




1 


UA 


Output leakage 
current 


Ilo 


Vi/o = GND to Vcc, CET = Vih or 
CE2 = Vil or OE = Vih or WE = Vil 


- 1 




1 


uA 


O dp rati no nnwpr 

supply current 


Icci 


CET = Vu CE2 = Vih Vin = Vih or Vn 
Iout = OmA 




30 


60 


mA 


Average operating 
current 


ICC2 


Cycle = Min, Duty = 1 00 %, Iout = OmA 




60 


90 


mA 


Standby current 


ISB1 


CET S Vcc -0.2V or CE2 ^ 0.2V 
Vin £ Vcc - 0.2V or Vin si 0.2V 




1 


100 


UA 


ISB2 


CET = Vih or CE2 = Vil, Vin = Vil or Vih 




10 


25 


mA 


Output high voltage 


VOH 


Ioh = — 4.0mA 


2.4 






V 


Output low voltage 


Vol 


Iol = 8.0mA 






0.4 


V 


* Vcc = 5V, Ta = 25"C 
I/O capacitance 


Ta = 25"C, f = 1MHz 





Item 


Symbol 


Test condition 


Min. 


Max. 


Unit 


Input capacitance 


ClN 










Vin = 0V 




7 


PF 


Input/Output capacitance 


Ci/o 


Vi/o = 0V 




10 


PF 



Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

Vcc = 5V± 10%, Ta = to +70°C 



Output Load (1) 



Output Load (2)* 2 



Item 


Condition 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = 0V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



5V 

o 



5V 



S480A 



I/OPin 
o- 



30PF 



r 
I 



■ 480A 



I/O Pin 



255 a 



m 



*1. including scope and jig capacitance 

* 2. for tLZ1, tLZ2, tOLZ, tHZl, tHZ2, tOHZ, tOW, 



•255n. 



tWHZ 



Fig. 1 



CXK5971P/M/J 



1) Read cycle 


















Item 


Symbol 


-25 


- 30 




35 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


25 




30 




35 




ns 


Address access time 


tAA 




25 




30 




35 


ns 


Chip enable access time (CE1) 


tC01 




25 




30 




35 


ns 


Chip enable access time (CE2) 


tC02 




25 




30 




35 


ns 


Output enable to output valid 


tOE 




15 




15 




20 


ns 


Output hold from address change 


tOH 


5 




5 




5 




ns 


Chip enable to output in low Z 
(CET, CE2) 


tl_Z1* 
tLZ2* 


5 




5 




5 




ns 


Output enable to output in low Z (OE) 


tOLZ* 

















ns 


Chip disable to output in high Z 
(CET, CE2) 


tHZ1* 
tHZ2* 





15 





15 





20 


ns 


Chip disable to output in high Z (OE) 


tOHZ* 





13 





13 





15 


ns 


Chip enable to power up time (CE1, CE2) 


tPU 

















ns 


Chip disable to power down time 
(CET, CE2) 






20 




20 




20 


ns 


2) Write cycle 


















Item 


Symbol 




25 




30 




35 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


25 




30 




35 




ns 


Address valid to end of write 


tAW 


20 




20 




30 




ns 


Chip enable to end of write 


tew 


20 




20 




30 




ns 


Data to write time overlap 


tDW 


12 




12 




15 




ns 


Data hold from write time 


tDH 

















ns 


Write pulse width 


tWP 


20 




20 




25 




ns 


Address set up time 


tAS 

















ns 


Write recovery time (WE) 


tWR 

















ns 


Write recovery time (CET, CE2) 


tWH1 

















ns 


Output active from end of write 


tow* 


5 




5 




5 




ns 


Write to output in high Z 


tWHZ* 





13 





13 





15 


ns 



* Transition is measured ± 500mV from steady voltage with specified loading in Fig. 1-(2). 
This parameter is sampled and is not 100% tested. 
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Timing Waveform 
1) Read cycle 

• Read cycle No. 1 : [CET = OE = Vil, CE2 = Vih, WE = Vih] 



Data out Previous data valid 



• Read cycle No. 2 : [WE = Vih] 



IDC 



CET 



//// — - - 



Supply 
Curreni 



■ 



X7V7} ] 



- - 50% 



2) Write cycle 

• Write cycle No. 1 : [WE control] 



_ 



— 



c 



Data out TTT 









-OOOOOO 


Mi oh impedance 
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i Write cycle No. 2 : [CE1 control] 

Address ^ 



-«„- 



■c 



D.u >.U 



3- 



' Write cycle No. 3 : [CE2 control] 



\ \ \ \ \ wx- 



■ 



Note) 

*1. Write is executed when both CE1 and WE are at low and CE2 is at high simultaneously. 
*2. twRi is tested from either the rising edge of CE1 or the falling edge of CE2, whichever 

comes earlier, until the end of the write cycle. 
*3. Do not apply the data input voltage of the opposite phase to the output while the I/O 

pin is in output condition. 
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Item 


Symbol 


Test condition 


- 25/30/35 


Unit 


Min. 


Typ. 


Max. 


Data retention voltage 


Vdr 


*1 


2.0 


5.0 


5.5 


V 


Data retention current 


ICCDFN 


Vcc = 3.0V * 1 




0.5 


50 


UA 


ICCDH2 


Vcc = 2.0 to 5.5V * 1 





1.0 


100 


uA 


Data retention set up 
time 


tCDRS 


Chip disable to data 
retention mode 









ns 


Recovery time 


tR 




tRC *2 






ns 



*1 CE1 £ Vcc -0.2V or CE2 S 0.2V, Vin £ Vcc - 0.2V or Vin S 0.2V 
*2 tRC : Read cycle time 



Data Retention Waveform (1) : [CE1 control] 



vcc 

4.5V 



vdr 

C61 



tCDRS 



Data retention mode 



CE1 ^ VCC -0.2V 




Data Retention Waveform (2) : [CE2 control] 

Data retention mode 




102 



SONY 



CXK5971P/M/J 



Example of Representative Characteristics 
Supply current vs. Supply voltage 




Vcc- Supply voltage (V) 
Supply current vs. Frequency 



V CC - 5.0V_ 
Ta = 25°C 



10 20 30 40 

Frequency (1/tRC, 1/twc) (MHz) 
Access time vs. Supply voltage 























































1 


AA. t 


:oi. 


C02. 


<OF- 














































T 


i-25' 


C 



















4.5 4.75 5.0 5.25 5.5 

Vcc -Supply voltage (V) 



Supply current vs. Ambient temperature 



J 





























v c 


C " 5 


ov 




























1 


CC2 




























1 


CC1 





















































20 40 60 80 

Ta - Ambient temperature CO 
Access time vs. Load capacitance 




100 200 300 4 00 

Cl - Load capacitance (pF) 
Access time vs. Ambient temperature 

























































1.1© 




£ 


















































:-s. 





































20 40 60 eo 

Ta- Ambient temperature CC) 
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Standby current vs. Supply voltage 



Standby current vs. Ambient temperature 































































Ion. 
















D 1 


































'SB 


2 
























1 


"a - 2 


i°C 

























































































































































5.0V 






v C c- 























Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 



1 



> 



0.8 



4.75 5.0 

Vcc -Supply voltage (V) 
Output high current vs. Output high voltage 



1 













1 1 

Ta = 25°C 












VCC 


= o.u 





















































































Ta - Ambient temperature (°C) 
Standby current vs. Ambient temperature 



1 



™ 0.1 











































\ 


'cc = 


5.0V 

































































































































































































0.6 



20 40 SO 80 

Ta - Ambient temperature (°C) 
Output low current vs. Output low voltage 



6 °- 6 

l 





























































7 
































































Ta-25°C 
V CC = 5.0V 



































Voh - Output high voltage (V) 
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Vol - Output low voltage (V) 



SONY 











I71P/M/J 




Package Outline Unit i mm 

CXK5971P 28 pin DIP (Plastic) 300mil 2.0g 



rnnnn r>r i r '" r 'rr nnn , 



33 



I "*m'-u 

.1 1'?- 5 * 




L0-W15 - 



1 


33 

o 


















las"" » 








8 





0IP-28P-06 



CXK5971M 28 pin SOP (Plastic) 450mil 0.7g 



20 


15 




HHRHnHHH H H R H H t 








35 


3 




77 
Hi 




O 






HHHHHHHHH 


y si 






i 




4 








1.2 7 





Jp lgl 0.1 5 1 



(innnnnnnnnnnnnr) 

- 1 1- I CD Idb 0.1 2 RSI 



SOP-28P-L05 

CXK5971J 28 pin SOJ (Plastic) 300mil 0.8g 



nnnnnnnnnnn n as 



o 



JUUUUUUUUL1UUJ 



0,73"" 



14 

iil 




03 b 



SOJ-28P-01 
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Description 

CXK51256P is 262,144-word X 1 bit high 
speed CMOS static RAM organized as 
262,144-word by 1 bit and operates from a 
single 5V supply. 

This device is suitable for use in high speed 
and low power applications. 



Features 

• Fast access time 
CXK51256P-35 
CXK51256P-45 
CXK51256P-55 



(Access time) 
35ns (Max.) 
45ns (Max.) 
55ns (Max.) 

• Low power consumption (operation) : 
100mW (Typ.) 

• Single + 5V supply : 5V ± 1 % 

• Fully static memory.. .No clock or timing 

strobe required. 

• Equal access and cycle time. 

• Separate data input and output. 

• Three-state output. 

• Directly TTL compatible : All input and output. 

• High density : 300mil 24 pin plastic package 




Function 

262,1 44-word x 1 bit static RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



Pin Configuration 



Pin Description 



Memory Motrii 
256 * 1024 



Column Select 



1111111111 

A6 A7 A8 A9 A10A1 1 A13AI4A15 AI6 



(Top View) 






24] Vcc 


A1 [Tj 




23~] A17 


A2 [T 




22] A16 


A3 [T^ 




A15 


A4 [7^ 




20] A14 


A5 [T] 




TF| A13 


A6 




TcT| A12 


A7 [T 




77] A11 


A8 [9^ 




Aio 


Dout []o] 




1?] A9 


We fiT 




Din 


gndQF 




7£]ci 



Symbol 


Description 


AO to 
A17 


Address input 


Din 


Data input 


Dout 


Data output 


CE 


Chip enable input 


WE 


Write enable input 


Vcc 


+ 5V Power supply 


GND 


Ground 
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Absolute Maximum Ratings 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


- 0.5* to + 7.0 


V 


Input voltage 


VlN 


- 0.5 * to Vcc + 0.5 


V 


Voltage applied to output 


VOUT 


- 0.5 * to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


1.0 


W 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature 


Tsolder 


260 • 1 


°C • sec 



■ 

*Note) Vcc, Vin, Vout min=-3.5V for pulse width less than 20ns. 



Truth Table 



CE 


We 


Mode 


Data out 


Vcc Current 


H 


X 


Not selected 


High Z 


Isbi, ISB2 


L 


H 


Read 


Data out 


Icci, ICC2 


L 


L 


Write 


High Z 


ICCI, ICC2 



X : "H" or "L" 

DC Recommended Operating Conditions Ta = to +70°C, GND = 0V 



Item 


Symbol 


Min. 


Typ." 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 2 




0.8 


V 



Note) * 1 . Vcc = 5V, Ta = 25 °C 

*2. Vil min =- 3.0V for pulse width less than 20ns. 
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Electrical Characteristics 
DC and operating characteristics 



Vcc = 5V ± 10 %, GND = 0V, Ta = to + 70°C 



1 1 

1 LCI 1 1 


oy 1 1 1 uui 


i esi conumon 


- 35/45/55 


unit 


Min. 


Typ. 


Max. 


Input leakage current 


k§ 


Vin = GND to Vcc 
Vcc = 5.5V 






I 


uA 


Output leakage 
current 














Ilo 


CE = Vih Vout = GND to Vcc 


- 1 




-1 


uA 


Operating power 
supply current 


Icci 


PF = Vn lniiT = 0mA Vim = Viu /Vii 
Ut — VIL, IUUI — Ulllrt, V IN — VIH/ VIL 






45 


m A 


Average operating 
current 


ICC2 


— ; 

Cycle = Min, Duty = 1 00 % 
l0UT = 0mA 




55 


85 


mA 


Standby current 


ISB1 


CE is Vcc - 0.2V, 

VinS Vcc -0.2V or Vin ^ 0.2V 






2 


mA 














ISB2 


CE = Vih 




15 


30 


mA 


Output high voltage 


VOH 


Ioh = - 4.0mA 


2.4 






V 


Output low voltage 


Vol 


Iol = 8.0mA 






0.4 


V 


I/O capacitance Ta = 25 °C, f = 1 MHz 





Item 


Symbol 


Test condition 


Min. 


Max. 


Unit 




Input capacitance 


ClN 


Vin = 0V 




7 


PF 


Output capacitance 


COUT 


Vout = 0V 




7 


PF 





Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

Vcc = 5V ± 1 %, Ta = to +70^ 



Output Load (1) 



Output Load (2)** 



Item 


Condition 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = OV 


Input rise time 


tR = 5ns 


Input fall time 


tp = 5ns 


Input and output timing 
reference level 


1.5V 


Output load 


Fig. 1 



30PF*=: 

m 

* Including scope and jig 

* * For tLZ, tHZ, tOW, tWHZ 



Fig. 1 
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Read cycle 



Item 


Symbol 




3R 




4R 




RR 


Unit 


Min. 


Max. 


— ; — i 


Max. 


— — i 
Min. 


Max. 


. 




<?R 
oO 












ns 


Read cycle time 


tRC 








Address access time 


tAA 




OD 




*1R 




RR 


ns 


Chip enable access time (CE) 


tco 




35 




45 




55 


ns 


Output hold from address change 


tOH 


5 




5 




5 




ns 


Chip enable to output in low Z (CE) 


tLZ* 


5 




5 




5 




ns 


Chip disable to output in high Z 


tHZ* 





20 





20 





25 


ns 


Chip enable to power up time 


tPU 

















ns 


Chip disable to power down time 


tPD 




30 




30 




30 


ns 



This parameter is sampled and is not 100% tested. 



Write cycle 









35 








55 




Item 


Symbol 




- 40 


_ 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 








Write cycle time 


twc 


35 




45 




55 




ns 


Address valid to end of write 


tAW 


30 




35 




45 




ns 


Chip enable to end of write 


tew 


30 




35 




45 




ns 


Data to write time overlap 

i 


tDW 


20 




25 




25 




ns 


Data hold from write time 


tDH 

















ns 


Write pulse width 


tWP 


25 




25 




35 




ns 


Address setup time 

















ns 


tAS 














Write recovery time 



















tWR 














ns 


Output active from end of write 


















tow* 


5 




5 




5 




ns 


Write to output in high Z 


tWHZ* 





20 





20 





25 

l 


ns 



* Note) Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1. 
This parameter is sampled and is not 100% tested. 
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Timing Waveform 

1) Read cycle [WE = Vih] 



-t«c- 



CE 



Data out 



3< 



-tco- 



V cc supply 
current 



50« 
Uaa 



High impedance 
t pu 



X 



tOH 



Data valid 







2) Write cycle 

• Write cycle 1 : WE control 



CE 



Data in 



en 



(»2) 



H <-o w — — 



-f- 



y <: 



High impedance 



• Write cycle 2 : CE control 

Address 



X 



■lew (*D- 



CE 



(*2) 



Data out 



-<Xf 



High impedance 



* Note) 

1. A write occures during the low overlap of CE and WE. 

2. twR is measured from the earlier of CE or WE going high to the end of write cycle. 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 



I 















5*C 


/ 
















/ 



































































































«.Ti 5.0 S.*3 

Vcc - Supply voltage (V) 
Supply current vs. Cycle time 



























Vcc= 
Ta = 


5.0V 






























/ 














/ 














/ 


/ 











































1/tftc. 1/twc- Cycle time (MHz) 
Standby current vs. Supply voltage 

















X 














/ 














/ 












/ 




















T 


a -25' 


: 



















Supply current vs. Ambient temperature 













Vcc- 


6.0V 


































































Icci 






























■lcci- 



































Ta — Ambient temperature (°C) 
Standby current vs. Ambient temperature 











v 


:c = 5. 























































































































Ta — Ambient temperature (°C) 
Standby current vs. Ambient temperature 



1 

I 

















/ 












H 














/ 














/ 












/ 


/ 








Vcc= 


= 5.0V 



















Vcc - Supply voltage (V) 



Ta - Ambient temperature (°C) 
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Access time vs. Supply voltage 



Access time vs. Ambient temperature 





























































































































































































T 


» = Z5" 





















Vcc — Supply voltage (V) 
Access time vs. Load capacity 































t A A 
































































Vcc = 


5.0V. 










tco 




Ta = 



































Output current vs. Output voltage 















/ 












































/ 














/ 














t 






v< 

T 


C-5.C 
= 251 


V 




/ 















to 
V 

S 

m 
E 



< 

i as 





























































































































Vcc = 


5.0V 

















































Ta - Ambient temperature CO 
Input voltage vs. Supply voltage 



<2 i-o 



> 













































































































































1 


a = 25 


: 



















Vcc - Supply voltage (V) 
Output current vs. Output voltage 



Vol - Output voltage (V) 





























Ta = 


= 5.0V 














r Vcc 


























\ 




































\ 




















1 . 2 


i 


4 


: 



Voh - Output voltage (V) 
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Package Outline Unit : mm 

24 pin DIP (Plastic) 300mil 1 .5g 



+ 0.4 

3 0.o-ai 



24 


13 


n n n r 


-inni-ii-ir-ii-ir-in 




o 







12 

. 2-5 4 





' to 1 5 ° 



Wmmmi 



as"- 1 



1.2 



± 0.1 5 " 



DI P-24P-08 
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CXK54256P 



35/45/55 



65,536-word x 4-bit High Speed CMOS Static RAM 



Description 

CXK54256P is a 262,144 bits high speed 
CMOS static RAM organized as 65,536 words 
by 4 bits and operates from a single 5V 
supply. 

This device is suitable for use in high speed 
and low power applications. 



Features 

• Fast access time 
CXK54256P-35 
CXK54256P-45 
CXK54256P-55 



(Access time) 
35ns (Max.) 
45ns (Max.) 
55ns (Max.) 

• Low power consumption (operation) :100mW 

(Typ.) 

• Single + 5V supply : 5V ± 1 % 

• Fully static memory. ..No clock or timing strobe 

required. 

• Equal access and cycle time. 

• Common data input and output : three-state output 

• Directly TTL compatible : All inputs and outputs. 

• High density : 300 mil 24 pin plastic package 




Structure 

Silicon gate CMOS IC 

Function 

65,536-word X 4-bit static 
RAM 




Pin Configuration 

(Top View) 



Pin Description 



mr 

I/O. I/OZ 1/03 1/04 





^] Vcc 


ai [TT 


23~| A15 


A2 [Tj 


22~| A14 


A3 [T] 


7T]a13 


A4 [V 


2o] A12 


A5 [~6~ 


T9] All 


A6[T 


Ta~j Aio 


A7 [IT 


TT\ 1/01 


A8 [T[ 


"is] 1/02 


A9 


"l5"| 1/03 


CE |~n" 


"l4~| 1/04 


GNOQF 


1T| WE 



Symbol 


Description 


AO to 
A15 


Address input 


1/01 to 
I/04 


Data input output 


CE 


Chip enable input 


WE 


Write enable input 


Vcc 


+ 5V power supply 


GND 


Ground 
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Absolute Maximum Ratings (Ta = 25 °C, GND = OV) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


-0.5* to +7.0 


V 


Input voltage 


VlN 


- 0.5 * to Vcc + 0.5 


V 


Input and output voltage 


Vi/o 


- 0.5 * to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


1.0 


w 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 


260 • 1 


°C • sec 



*Note) Vcc, Vin, Vi/o = -3.5V Min. for pulse width less than 20ns. 



Truth Table 



CE 


WE 


Mode 


1/01 to I/04 


Vcc Current 




H 


X 


Not selected 


High Z 


ISB1, ISB2 


L 


H 


Read 


Data out 


ICC1, ICC2 




L 


L 


Write 


Data in 


ICCI, ICC2 



X : V or V 

DC Recommended Operating Conditions (Ta = to + 70 °C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


Z2_ 




Vcc + 0.3 


V 












Input low voltage 


VlL 


-0.3* 




0.8 


V 



♦Note) Vil = -3.0V Min. for pulse width less than 20ns. 
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Electrical Characteristics 

• DC and operating characteristics (Vcc = 5V±10%, GND = OV, Ta = to +70°C) 



Item 


Symbol 


Test condition 


- 35/45/55 


Unit 






Min. 


Typ* 


Max. 


Input leak current 


lu 


Vin = bND to Vcc 

Vcc = 5.5V 


- 1 




1 ' 


MA 




















CE = Vih 

Vi/o = GND to Vcc 










Output leak current 


Ilo 


- 1 




1 


nA 




Operating power 


Icci 


L»t — VIL, IOUT — Um A 





20 


45 


mA 


supply current 


Vin = Vih/Vil 






Average operating 
current 


ICC2 


Cycle = Min, Duty = 1 00 % 
Iout = 0mA 




55 


85 


m A 




Standby current 


ISB1 


CE £ Vcc - 0.2V, 
Vin S Vcc -0.2V or 






2 


mA 




Vin == 0.2V 












ISB2 


CE = Vih 




15 


30 


mA 


Output high voltage 


VOH 


Ioh = - 4.0mA 


2.4 






V 


Output low voltage 


Vol 


Iol = 8.0mA 






0.4 


V 



* Vcc = 5V, Ta = 25°C 



(Ta = 25°C, f = 1MHz) 



1 




_ ... I . 






Item 


Symbol 


Test condition 


Mm. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = 0V 




7 


PF 


Input/Output capacitance 


Ci/o 


Vi/o = 0V 




7 


PF 



Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

(Vcc = 5V± 10%, Ta = to +70°C) 



Output Load (1) 



Item 


Condition 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = OV 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



Vcc 

o 



Output Load (2)** 

vcc 



? 480ft 
5 255ft 

rir 



I/O Pin 
O- 



I 



i 255ft 

w 



* including scope and jig 

** for tl_Z, tHZ, tOW, tWHZ 



Fig. 1 
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• Read cycle 



Item 


Symbol 


-35 


-45 


-55 


Unit 
























Read cycle time 


tRC 


35 




45 




55 




ns 


Address access time 


tAA 




35 




45 




55 


ns 


Chip enable access time (CE) 


tco 




35 




45 




55 


ns 


Output hold from address change 


tOH 


5 




5 




5 




ns 


Chip enable to output in low Z (CE) 


tLZ* 


5 




5 




5 




ns 


Chip disable to output in high Z 


tHZ* 





15 





15 





20 


ns 


Chip enable to power up time 


tPU 

















ns 


Chip disable to power down time 


tPD 




30 




30 




30 


ns 


♦Note) Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1. 
This parameter is sampled and is not 100% tested. 

• Write cycle 


Item 


Symbol 


-35 


-45 


- 55 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 




35 




45 




55 




ns 


twc 








Address valid to end of write 


tAW 


30 




35 




45 




ns 








Chip enable to end of write 


tew 


30 




35 




45 




ns 


Data to write time overlap 


tDW 


15 




20 




25 




ns 


Data hold from write time 


tDH 

















ns 


Write pulse width 


tWP 


30 




35 




45 




ns 








Address set up time 


tAS 

















ns 


Write recovery time 


tWR 








ns 


Output active from end of write 


tow* 


5 




5 




5 




ns 


Write to output in high Z 


tWHZ * 





15 





15 





20 


ns 



*Note) Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1. 
This parameter is sampled and is not 100% tested. 
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Address input 



CE 



Data out 



Ic 



-tco- 



"tLI " 



High impedance 
t pu 



ton 



utput data valid 



Vcc supply current 



50« 



tpo , 



50* 



• Write cycle (1) : WE control 
Address input 



CE 



Data in 



Data out 



(*l> 



! 



(*2) 



/Input data\ 
K valid / < 



XXXXXXXXXXX^ J ®XX 

(*3) High impedance (*3) 



i Write cycle (2) : CE control 




Address input 
CE 
WE 



>c 



-tew CO- 



Data in 



Data out 



- twR (*2> 



(input data valid)' 



- tOH 



High impedance 



* Note) 

1. A write occurs during the low overlap of CE and WE. 

2. twR is measured from the earlier of CE or WE going high to the end of write cycle. 

3. During this period, I/O pins are in the output state so that the input signals of opposite 
phase to the output must not be applied. 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 































/ 
















































































■ 2S"C 





















4.75 50 5.25 

Vcc — Supply voltage (V) 
Supply current vs. Frequency 











Vcc = 5.0V 














Ta = 


25t 







































































































Frequency (1/tRC, 1/twc) (MHz) 
Access time vs. Supply voltage 













































































































T 


a = 25' 





















4.T3 10 3.ZJ 

Vcc - Supply voltage (V) 



rr 
E 



I 



Supply current vs. Ambient temperature 

















































































Icci 
















-Icci 



















































Ta - Ambient temperature (°C) 
Access time vs. Load capacitance 































tAA 
















































VcC = 


5.0V 

251: 










tco 




Ta = 



































100 200 SOO 400 

Cl - Load capacitance (pF) 
Access time vs. Ambient temperature 



S 
E 













































































































Vcc = 


5.0V 





















40 60 

Ta - Ambient temperature (°C) 
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Standby current vs. Supply voltage 



Standby current vs. Ambient temperature 

















/ 
















/ 
















* 
























/ 


/ 


















T 


a = 25* 





































Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 



l 

i 
> 

> 













































































































































1 


3 = 25 

































«.S 5.0 3.29 " 

Vcc -Supply voltage (V) 
Output high current vs. Output high voltage 



























Ta = 

Vcc 


-5.0V 


























































\ 


\ 























I 

c 

I 











































































/ 














/ 




























/ 










Vcc= 


= 5.0V 

















































Ta - Ambient temperature CO 
Standby current vs. Ambient temperature 











V 


:c = 5. 


DV 



















































































































































Ta - Ambient temperature CO 
Output low current vs. Output low voltage 















/ 






























































































Vc 


c=5.C 
= 251 


V 




/ 





























Voh - Output high voltage (V) 



Vol - Output low voltage (V) 



120 




SONY® 



Package Outline Unit : mm 

CXK54256P 24 pin DIP (Plastic) 300mil 1.5g 



+ 0.4 
3 0.0-0.1 



24 

n n n n n n n n 


" , -■ 13 
n n n n 


o° 

'uuuuuuuu 


°, 

u u u ur 



1 2 
2.5 4 




wmmm 



0.5* " 



1.2 



±0.15 



° to 1 5 ° 



■ 



: 

DI P-24P-08 



i 
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-15/20/25 



32,768-word X 8-bit High Speed CMOS Static RAM 



■ 



Description 

The CXK58258AP/AJ is a high speed CMOS 
static RAM which consists of 32,768-word X 
8-bit. It operates at 1 5/20/25ns access time 
from 5V single power supply. 

Features 

• High speed, low power consumption : 

Access time Power consumption 
(Max.) (Typ„ Cycle = Min.) 

CXK58258AP/AJ-15 15ns 500mW 

CXK58258AP/AJ-20 20ns 425mW 

CXK58258AP/AJ-25 25ns 375mW 

• Single + 5V power supply : 

- 1 5 5V ± 5 % 

- 20/25 5V ± 1 % 

• Fully static memory-No clock or timing 

strobe required. 

• Equal access and cycle time. 

• Directly TTL compatible all inputs and 
outputs. 

• Common data input and output : 
three state output 

• Available in 28 pin 300mil DIP, 300mil SOJ 
package. 



CXK58258AP 
28 pin DIP (Plastic) 




CXK58258AJ 
28 pin SOJ (Plastic) 



Function 

32,768-word x 8-bit static RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



Pin Configuration 

(Top view) 



Pin Description 




Symbol 


Description 


AO to 
A14 


Address input 


1/01 to 
I/08 


Data input/output 


CE 


Chip enable input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V power supply 


GND 


Ground 



SONY reserves the right to change products and specifications without notice. 

This information does not convey any license under patent rights of SONY corporation or others. 
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Absolute Maximum Ratings 



(Ta = 25°C, GND = 0V) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


- 0.5* to + 7.0 


V 


Input voltage 


VlN 


- 0.5 * to Vcc + 0.5 


V 


Input and output voltage 


Vi/o 


- 0.5 * to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


1.0 


w 


Operating temperature 


Topr 


to + 70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 




Soldering temperature • time 


Tsolder 


260 • 1 


°C • sec 



* Vcc, VlN, Vi/o = - 


3.5V Min. for pulse width less than 


20ns. 




Truth 


Table 












CE 


OE 


WE 


Mode 


1/01 to I/08 


Vcc Current 




H 


X 


X 


Not selected 


High Z 


ISB1, ISB2 




L 


H 


H 


Output disable 


High Z 


ICCI, l(X2 




L 


L 


H 


Read 


Data out 


ICC1, ICC2 


L 


X 


L 


Write 


Data in 


ICC1, ICC2 





« I n 

: H or L 
DC Recommended Operating Conditions 



(Ta = to +70°C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


- 15 


Vcc 


4.75 


5.0 


5.25 


VIM 


- 20/25 


4.5 


5.0 


5.5 








Input high voltage 


Vm 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* Vil = - 3.0V Min. for pulse width 



s. 
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Electrical Characteristics 

• DC and operating characteristics (Vcc = 5V ± 1 %*, GND = OV, Ta = to +70°C) 



Item 


Symbol 


Test conditions 


Min. 


Typ.** 


Max. 


Unit 


Input leakage current 


Ili 


Vin = GND to Vcc 






i 
i 


UA 


Output leakage 
current 




Vi/o = GND to Vcc, 










Ilo 


CE = Vih or OE = Vih or 
WE = Vil 


- 1 





1 


HA 
















Operating power 
supply current 


Icci 


CE = Vil, Vin = Vih or Vil, 
Iout = OmA 





« 





mA 






Cycle = Min, 


- 15 




100 


130 




Average operating 
current 


ICC2 


Duty = 100%, 
Iout = 0mA, 
CE = Vil, 
Vin = Vih or Vil 










mA 


-20 


_ 


85 


120 


-25 




75 


120 


















Standby current 


ISB1 


CE £ Vcc - 0.2V 
Vin S Vcc -0.2V or 
Vin 0.2V 






1 


mA 
















ISB2 


Cycle = Min, 

Duty =100%, 

CE = Vih, Vin = Vil or Vih 




15 


25 


mA 


Output high voltage 


VOH 


Ioh = — 4.0mA 


2.4 






V 


Output low voltage 


Vol 


Iol = 8.0mA 






0.4 


V 



* Vcc = 5V ± 5 % for CXK58258AP/AJ-1 5 
** Vcc = 5V, Ta = 25' 1 C 

I/O capacitance (Ta = 25^, f = 1 MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = 0V 




6 


PF 




I/O capacitance 


Ci/o 


Vi/o = 0V 




7 


PF 





Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

(Vcc = 5V± 10%*1, Ta = to +70°C) 



Item 


Conditions 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = 0V 


Input rise time 


tr = 3ns 


Input fall time 


tf = 3ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



Output Load (1) Output Load (2)* 3 



30pF 



I/O 

*2=t 



5V 

•;480Q 



:;255Q 



5pF 



I/O 

«? -L. 



5V 

i480Q 



255Q 

m 



* 1 Vcc = 5V ± 5 % for CXK58258AP/AJ-1 5 
*2 including scope and jig capacitance 

*3 for tl_Z, tHZ, tOHZ, tOLZ, tOW, tWHZ 

Fig. 1 
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• Read cycle 



Item 


Symbol 


- 15 


-20 


-25 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


■ 

Read cycle time 


tRC 


1 5 




20 




25 




ns 


Address access time 


tAA 




15 




20 




25 


ns 












Chip enable access time 


tco 




15 




20 




25 


ns 




















Output enable to output valid 


tOE 




8 




10 




12 


ns 


Output hold from address change 


tOH 


5 




5 




5 




ns 


Onip enable to output in low L K^c.) 


tLZ 


3 




3 




3 




ns 


Output enable to output in low Z (OE) 


tOLZ* 


2 




2 




2 




ns 


Chip disable to output in high Z (CE) 


tHZ* 




8 




9 




10 


ns 


Chip disable to output in high Z (OE) 


tOHZ* 




7 




8 




9 


ns 


Chip enable to power up time 


tPU 

















ns 


Chip disable to power down time 


tPD 




15 




20 




25 


ns 


* Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1-(2). 
This parameter is sampled and is not 100% tested. 


• Write cycle 


Item 


Symbol 


- 15 


-20 


-25 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


15 




20 




25 




ns 


Address valid to end of write 


tAW 


10 




13 




15 




ns 




Chip enable to end of write 


tew 


11 




14 




16 




ns 


Data to write time overlap 


tow 


8 




10 




12 




ns 


Data hold from write time 


tDH 

















ns 


Write pulse width 


tWP 


10 




13 




15 




ns 


Address setup time 


tAS 

















ns 


Write recovery time (WE) 


tWR 

















ns 








Write recovery time (CE) 


tWRI 

















ns 


Output active from end of write 


tow* 


3 




3 




3 






Write to output in high Z 


tWHZ* 




8 




9 




10 


ns 



* Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1-(2). 
This parameter is sampled and is not 100% tested. 
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Timing Waveform 

• Read cycle (1 ) : CE = OE = Vil, WE = Vih 



Address 

Data OUt Previous data "'''''XXX^XX Data valid 

• Read cycle (2) : WE = Vih 



Address 



CE 



-tAA- 



OE 

Data out 

Vcc Supply 
Current 

'Write cycle (1) : WE control 



WWW 



«-tHZ-H 



High impedance 



> 



Ice 


1 


•MM 


ISB2 


7 


h-tPD-» 


U-tPU-» 





Address 

OE 

CE 
WE 

Data in 



IDC 



-4" A tWR 



w wwwwwwww 



U-tAS- 



^777; 



ItWHZ 

Data out )0Q(XX>03 



DH -*| 



r»-tow-»| 



High impedance 
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• Write cycle (2) : CE control 



Address 

OE 
CI 

WE 

Data in 
Data out 



Id 



\\\\\\\\\\\\\\\\\ 



tAsr»- 



-tew- 



y- 



-*\ tWBI 



High impedance 



Note) 

1. Write occurs during the low overlap of CE and WE. 

2. During I/O pins are in the output state, the data input signals of opposite phase to the 
output must not be applied. 



- 
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Package Outline Unit : mm 



CXK58258AP 

28pin DIP (Plastic) 300mil 2.0g 



) 5.1-8:2 



So' 



14 
2.5 4 




mm 



mm 



0.5 ] 



1.2 ±0 - 1 5 



0'-15* 



SONY NAME 


DIP-28P-06 


EIAJ NAME 


*DIP028-P-0300-A 


JEDEC CODE 


M0-058-AB • 



* (Similar) 



CXK58258AJ 

28pin SOJ (Plastic) 300mil 0.8g 



18.42-o:i2 



28 15 
nnnnnnnnnnnnnrr 



o 



0.7 3 



±0.0B 



CVJ t\J 



14 

1.2 7 



2-2^1 



0.4 3' 



0.9 5 



SONY NAME 


SOJ-28P-01 


EIAJ NAME 


•SOJ028-P-0300-A 


JEDEC CODE 


MO-077-AB 



H Q 1 Q-i 



CXK58258BP/BJ/BM 



-20L725U/35L 
-20LL725LL735LL 



32,768-word x 8-bit High Speed CMOS Static RAM 





Description 

The CXK58258BP/BJ is a high speed CMOS 
static RAM which consists of 32,768-word x 
8-bit. It operates at 20/25/35ns access time 
from 5V single power supply. 

This device is suitable for use in high speed 
and low power applications in which battery 
back up for nonvolatility is required. 



(Access time) 
20ns (Max.) 
25ns (Max.) 
35ns (Max.) 



CXK58258BP/BJ-20LL 

CXK58258BP/BJ-25LL 

CXK58258BP/BJ-35LL 

CXK58258BP/BJ-20L 

CXK58258BP/BJ-25L 

CXK58258BP/BJ-35L 



Operation 
(Typ., Min. Cycle) 

425mW 
375mW 
325mW 
425mW 
375mW 
325mW 







Features 

• Fast access time 
CXK58258BP/BJ-20L, 20LL 
CXK58258BP/BJ-25L, 25LL 
CXK58258BP/BJ-35L, 35LL 

• Low power operation 

Sta nd by 
(Max.) 
5 uW 
5 uW 
5 nW 
10 uW 
10 uW 
10 uW 

• Single + 5 V power supply : 5V ± 1 % 

• Fully static memory-No clock or timing strobe required 

• Equal access and cycle time. 

• Directly TTL compatible all inputs and outputs. 

• Common data input and output : three state output 

• Available in 28 pin 300mil DIP, 300mil SOJ package. 



CXK58258BP 
28 pin DIP (Plastic) 


CXK58258BJ 
28 pin SOJ (Plastic) 






II 




CXK58258BM 
28 pin SOP (Plastic) 










■ 1 



Function 

32,768-word x 8-bit static 



Structure 

Silicon gate 



CMOS IC 



RAM 



Block Diagram 



A',2 C 
A14 C 



AZ C ■ 

*e o- ■ 

AS O- ■ 



Mimory 
Mom, 

256,1024 



I /0 Got« 
Column 



to <£>_ 



A14 
A12[T 
A7[T 

A3[T 
A4[£ 
A3[T 
A2[T 
Al (T 
A0[l£ 
I /Ol QT 
1/0 2 [l2 
l/0 3(T3 
GN0[l4 



Pin Configuration 

(Top view) 

a- 
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27] WE 
A13 
25]A8 
S]a9 
Alt 
OE 

zT|aio 
io]cI 

19]l/0 8 

ja]i/o 7 
T7]i/o 6 
j5]//o 5 

t?]l/0 4 



Pin Description 



Symbol 


Description 


AO to 
A14 


Address input 


1/01 to 
I/08 


Data input/output 


CE 


Chip enable input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V power supply 


GND 


Ground 



SONY reserves the right to change products and specifications without notice. 

This information does not convey any license under patent rights of SONY corporation or others. 
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Absolute Maximum Ratings (Ta = 25'C, GND = OV) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


- 0.5* to + 7.0 


V 


Input voltage 


VlN 


— 0.5 * to Vcc + 0.5 


V 


Input and output voltage 


Vi/o 


-0.5* to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


1.0 


w 


Operating temperature 


Topr 


to +70 


"C 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 


260 • 10 


°C • sec 



* Vcc, Vin, Vi/o = - 3.5V Min. for pulse width less than 20ns. 



Truth Table 



CE 


OE 


WE 


Mode 


1/01 to 1/08 


Vcc Current 


H 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


L 


H 


H 


Output disable 


High Z 


ICCI, ICC2 


L 


L 


H 


Read 


Data out 


ICC1, ICC2 


L 


X 


L 


Write 


Data in 


ICCI, ICC2 



X : "H" or V 

DC Recommended Operating Conditions (Ta = to + 70 °C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* Vil = - 3.0V Min. for pulse width less than 20ns. 
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Electrical Characteristics 

• DC and operating characteristics 



(Vcc = 5V±10%, GND = OV, Ta = to + 70t;) 



Item 


Symbol 


Test conditions 


-20L/25L/35L 


-20LL/25LL/35LL 


Unit 


Min. 


Typ.* 


Max. 


Min. 


Typ* 


Max. 


Input leakage 
current 


lu 


Vin = GND to Vcc 


— 1 





1 


— 1 





1 


UA 


Output leakage 
current 


Ilo 


Vi/o = GND to Vcc, 
CE = Vih or OE = Vih 


— 1 




1 


— i 




1 


uA 


Operating power 
supply current 


Icci 


CE = Vil, Vin = Vih or Vil, 
Iout = OmA 
















mA 


Average 

operating current 


ICC2 


Cycle = Min, 
Duty = 100%, 
Iout = OmA, 
CE = Vil, 
Vin = Vih or Vil 


-20L/20LL 




85 


120 




85 


120 


mA 


-25L/25LL 




75 


1 20 




75 


120 


-35L/35LL 




DO 


1 nn 
I uu 




DO 


I uu 








ISB1 


CE £ Vcc - 0.2V 




0.002 


0.1 




0.001 


0.05 


mA 




















Standby current 


ISB2 


Cycle = Min, 
Duty =100%, 
CE = Vih 




1.5 


5 




1.5 


5 


mA 


Output high 
voltage 


VOH 


Ioh = - 4.0mA 


2.4 






2.4 






V 


Output low 
voltage 




















Vol 


Iol = 8.0mA 






0.4 







0.4 


V 



* Vcc = 5V, Ta = 25°C 
I/O capacitance 



(Ta = 25°C, f = 1MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = 0V 




6 


PF 


I/O capacitance 


Ci/o 


Vi/o = 0V 




7 


PF 



Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

(Vcc = 5V ± 1 %, Ta = to + 70 1) 



Item 


Conditions 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = 0V 


Input rise time 


tr = 3ns 


Input fall time 


tf = 3ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



Output Load (1) 

5V 

3;480Q 



30pF 



I/O 

5T 



Output Load (2)* 2 

5V 

•;480G 



I/O 



: ; 2550 



1 1 



255 Q 



* 1 including scope 

*2 for tLZ, tHZ, tOHZ, 



and jig capacitance 

tOLZ, tOW, tWHZ 
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• Read cycle 







-20L/20LL 


-25L/25LL 


-35L/35LL 




Item 


Symbol 








Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


20 




25 




35 




ns 




















Address access time 


tAA 




20 




25 




35 


ns 




tco 




20 




25 








Chi p enable access time 








35 


ns 


Output enable to output valid 


tOE 




10 




12 




15 


ns 


uutput noiu from address cnange 


tOH 


c 
O 




O 




O 




ns 


OlllfJ cl IdUlc IU UUipUL III IUW L. 


tl 7 * 

ILZ 


3 




3 




3 




ns 


Output enable to output in low Z (OE) 


tOLZ* 


2 




2 




2 




ns 


Chip disable to output in high Z (CE) 


tHZ* 




9 




10 




15 


ns 


Chip disable to output in high Z (OE) 


tOHZ* 




8 




9 




12 


ns 


Chip enable to power up time 


tpu 

















ns 




















Chip disable to power down time 


tPD 




20 




25 




35 


ns 



* Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1-(2). 
This parameter is sampled and is not 100% tested. 




• Write cycle 





Symbol 


-20L/20LL 


-25L/25LL 


-35L/35LL 


Unit 




Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


20 




25 




35 




ns 


Address valid to end of write 


tAW 


13 




15 




20 




ns 


Chip enable to end of write 


tew 


14 




16 




20 




ns 


Data to write time overlap 


tDW 


10 




12 




15 




ns 


Data hold from write time 


tOH 

















ns 


Write pulse width 


tWP 


13 




15 




20 




ns 


Address setup time 


tAS 

















ns 


Write recovery time (WE) 


tWR 

















ns 


Write recovery time (CE) 


Qm 

















ns 


Output active from end of write 


tow* 


3 




3 




3 




ns 


Write to output in high Z 


tWHZ* 




9 




10 




12 


ns 



* Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1-(2). 
This parameter is sampled and is not 100% tested. 

■ 
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Timing Waveform 

• Read cycle (1) : CE = OE = Vil, WE = Vih 



Address 



-tRC H 



» tOH « 



Data out Previous data valid /tQ >< ( j Xy > 'CX, Dala valid 



• Read cycle (2) : WE = Vih 



Address 



zx 



xz 



C"E 



Data out 



1 

/7T77"/ 



High impedance 



^7 ,0E — i h toHz i4 

Q<X< 0a ' 3 ' alid > - 



Vcc Supply 
Current 



Ice 



lsS2 



U-tPU-» 



U-tPO-* 



• Write cycle (1) : WE control 



Address 

CE 
WE 

Data in 



ZX 



\\\\\\\\\\\\\\\\\^ 



- 



ItWHZ 

I" «| r-tOW-J 

— XXXX XXX? — w ^ <X 
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Address 

GE 
CE 



3^ 



wwwwwwwwv 



tASh 



tWRl 



>777; 



Data in 
Data out 







2 



High impedance 



. 

Note) 

1. Write occurs during the low overlap of CE and WE. 

2. During I/O pins are in the output state, the data input signals of opposite phase to the 
output must not be applied. 



Data Retention Characteristics 



(Ta = to +70°C) 



Item 


Symbol 


Test conditions 


-20L/25L/35L 


-20LL/25LL/35LL 


Unit 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Data retention 
voltage 


Vdr 


CE £ Vcc - 0.2V 


2.0 




5.5 


2.0 




5.5 


V 


Data retention 
current 


ICCDRI 


Vcc = 3.0V 
CE ^ 2.8V 


Ta = to 70*0 






50 






10 


MA 


Ta = to 40°C 






10 






4 


25 °C 




1 


3 




0.5 


1 


ICCDR2 


Vcc = 2.0 to 5.5V 
CE £ Vcc - 0.2V 




0.002 


0.1 




0.001 


0.05 


mA 


Data retention 
setup time 


tCDRS 


Chip disable to data 
retention mode 
















ns 


Recovery time 


tR 




tRC* 






tRC* 






ns 



* tRC : Read cycle time 




SONY. 



CXK58258BP/BJ/BM 



Package Outline Unit : mm 

CXK58258BP 

28pin DIP (Plastic) 300mil 2.0g 



t 0.4 

3 5.1-0.2 



28 






1 5 






o 




1 










2.5 4 



Wmwmm 



0.5 



±0.1 



1.2 



±0.15 



SONY NAME 


D I P-28P-06 


EIAJ NAME 


*OIP028-P-0300-A 


JEDEC CODE 


M0-05B-AB • 



> (Similar) 



CXK58258BJ 

28pin S0J (Plastic) 300mil 0.8g 



I8.4 2t§-j 2 



2a 



1 5 



O 



UUUUUUUUUU I 



0.7 3 ta0B 



14 

1.2 7 







J— =- 












o* 






■H 












c- 






m 





0.9 5 



SONY NAME 


S0J-28P-01 


EIAJ NAME 


*SOJ028-P-0300-A 


JEDEC CODE 


MO-077-AB 
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SONY* 



CXK582S8BP/B J/BM 



Package Outline Unit : mm 



CXK58258BM 



28pin SOP (Plastic) a50mil 0.7g 




0.1- OA 5 



5*8:o 



dnnnnnrif innnnnni) 



SONY NAME 


SOP-2SP-L05 


EIAJ NAME 


■SOP02B-P-0450-A 


JEOEC C00E 





j *0.12 1*81 
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sony. CXK58258P/SP 



-35/45/55 



32768-word x 8-bit High Speed CMOS Static RAM 



Description 

CXK58258P/SP are 262,144 bits high speed 
CMOS static RAMs suitable for use in high 
speed and low power applications. Organized as 
32,768 words by 8-bit, it operates from a 
single 5V supply. 



Features 

• Fast access time : 
CXK58258P/SP-35 
CXK58258P/SP-45 
CXK58258P/SP-55 

• Low power operation 



(Access time) 
35ns (Max.) 
45ns (Max.) 
55ns (Max.) 
(Standby) (Operation) 



CXK58258P/SP-35, 45, 55 

50 uW (Typ.) 250mW (Typ.) 

• Single + 5V supply : 5V ± 1 % 

• Fully static memory.. .No clock or timing 

strobe required. 

• Equal access and cycle time. 

• Directly TTL compatible : All inputs and outputs. 

• Available in 28 pin 600mil DIP and 300mil DIP. 



CXK58258P CXK58258SP 
28 pin DIP (Plastic) 28 pin DIP (Plastic) 




Function 



32,768-word x 8-bit static 



RAM 



Structure 

Silicon gate CMOS IC 



Block Diagram 



A14C 
AI2 c 
A 7 C 
A 6 C 



A5C 
A 4 C 
A 3 C 



Row 
Decoder 



Memory 
Matrix 
128<2048 



A13< 
All i 
AI0< 
A9< 
A8< 
A2< 
Al ( 
AO( 

5Ec 



I/O Goie 
Column 
Decoder 



I/O Buffer 

l/OI 1/08 



Pin Configuration 

(Top View) 







A14 d 


iVcc 


A12 [I 


3 WW 


A7 E 


g A13 


A6 E 


3 A8 


A5 rr 


51 A9 


A4 H 


13 All 


A3 E 


goE 


A2 [I 


[3 aio 


A1 n 


iCE 


AO Qs 


§ 1/08 


1/01 [n 


3 1/07 


1/02 E 


3 1/06 


1/03 E 


§ 1/05 


gndQ* 


jE 1/04 



Pin Description 



Symbol 


Description 


AO to 
A14 


Address input 


1/01 to 
I/08 


Data input output 


CE 


Chip enable input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V Power supply 


GND 


Ground 
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E88Z35 - ST 



SONY® CXK58258P/SP 


Absolute Maximum Ratings (Ta = 25 <1 C, GND = OV) 









Unit 


Item 


Symbol 


Rating 


Supply voltage 


Vex; 


— 0.5* to + 7.0 


V 


Input voltage 


VlN 


- 0.5 * to Vcc + 0.5 


V 


Input and output voltage 


Vi/o 


-0.5* to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


1.0 


w 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 



260 • 1 


"C • sec 



I 1 1 

* Vcc, Vin, Vi/o = - 3.5V Min. for pulse width less than 20ns. 



Truth Table 



CE 


OE 


WE 


Mode 


1/01 to I/08 


Vcc Current 


H 


X 


X 


Not selected 


High Z 


Isbi, ISB2 


L 


H 


H 


Output disable 


High Z 


Icci, Icc2 


L 


L 


H 


Read 


Data out 


ICC1, ICC2 


L 


X 


L 


Write 


Data in 


ICCI, ICC2 



X : "H" or V 

DC Recommended Operating Conditions (Ta = to + 70 °C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


Vm 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 




* Vil = — 3.0V Min. for pulse width less than 20ns. 
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CXK58258P/SP 



Electrical Characteristics 

• DC and operating characteristics 



(Vcc = 5V ± 1 %, GND = OV, Ta = to + 70 °C) 



Item 



Symbol 



Test condition 



- 35/45/55 



Min. Typ.* Max 



Unit 



Input leak current 



Ili 



Vin = GND to Vcc 



-2 



UA 



Output leak current 



CE = Vh or OE = Vih or WE = Vil 
Vi/o-GND to Vcc 



-2 



HA 



Operating supply 
current 



loci 



CE = Vil, Vin = Vih or Vil, Iout = 0mA 



50 



80 



mA 



Average operating 
current 



Icc2 



Min. cycle Duty =100%, Iout = 0mA 



90 



140 



mA 



Standby current 



Isbi 



CE S Vcc - 0.2V 



0.01 



CE = Vih 



10 



mA 



Output high voltage 



Voh 



Ioh = - 4.0mA 



2.4 



V 



Output low voltage Vol Iol = 8.0mA 



0.4 



* Vcc = 5V, Ta = 25°C 
I/O capacitance 



(Ta = 25°C, f = 1MHz) 



Item 


Symbol 


Test condition 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = 0V 




5 


PF 


Input/Output capacitance 


Ci/o 


Vi/o = 0V 




7 


PF 



Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

(Vcc = 5V± 10%, Ta = to +70°C) 



Output Load (1) 



Item 


Condition 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = 0V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



I/O Pin 



S255A 



Output Load (2)** 



I/O Pin 



* including scope and jig capacitance 

** for tLZ, tHZ, tOHZ, tOLZ, tOW, tWHZ 

Fig. 1 
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CXK58258P/SP 



• Read cycle 







-35 


-45 


-55 




Item 


Symbol 










Unit 




Max 


Min 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


OJ 








55 




ns 


AHH rft^Q anpoQQ time 


tAA 




35 




45 




55 




Chip enable access time 


tco 




OJ 




4^ 




55 


ns 


Outout pnahlp to outnut valid 


trip 

LUt 




20 




25 




30 


ns 


Output hold from address change 


tOH 


5 




5 




5 




ns 


Chip enable to output in low Z (CE) 


tl_Z * 


5 




5 




5 




ns 


Output enable to output in low Z (OE) 


tOLZ* 

















ns 


Chip disable to output in high Z (CE) 


tHZ* 




15 




20 




25 


ns 


Output disable to output in high Z (OE) 


tOHZ* 




15 




20 




25 


ns 


Power up time 


tPU 

















ns 


Power down time 


tPD 




35 




45 




55 


ns 




















* Transition is measured ± 200mV from steady voltage with specified 
This parameter is sampled and is not 100% tested. 


loading in 


Fig. 1-(2). 


• Write cycle 


















Item 


Symbol 




35 




45 




55 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


35 




45 




55 




ns 


Address valid to end of write 




30 




40 




45 




ns 


Chip enable to end of write 


tew 


35 




40 




45 




ns 


Data to write time overlap 


tow 


18 




20 




20 




ns 




Data hold from write time 


tDH 

















ns 








Write pulse width 


tWP 


30 




35 




35 




ns 








Address set up time 


tAS 

















ns 








Write recovery time 


tWR 

















ns 


Output active from end of write 


tow* 


5 




5 




5 




ns 








Write to output in high Z 


tWHZ* 




12 




15 




15 


ns 



* Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1-(2). 
This parameter is sampled and is not 100% tested. 

i 
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SONY® 



CXK58258P/SP 



Timing Waveform 

• Read cycle (1) : CE = OE = Vil, WE = Vih 



x 





« Iaa- 

* toH - 






Previous data valid - 


<xxx> 


Data valid 



• Read cycle (2) : WE = Vih 



•* ZX 



OE 



CE 



lot ■ 



Data out — 



Supply current |„, /50* 



High impedance 



A7\/ 

MA 



Data valid 



Wr 



• Write cycle (1) : WE control 



Address in 



SE- 



CT 



WE 



Data out 



IWC" 



xx \\\\\\\xxxt 



tw« ci) 



XXX 



X 



C2) 



z 



)- 



XXXXXXX i 



t ow— » 



C3) 



IS 

C3) 
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Address in 



OE 



CE 



We 



Data in 
Data out 



. twc • 



51 



- tew ■ 



X 



-7 

1C77T, 



c 



Data valid 



ton 



High impedance 



* 1. twR is measured from the rising edge of either CE or WE, whichever is earlier, to the end 

of write cycle. 

* 2. Write occurs during the low overlap of CE and WE. 

* 3. While I/O pins are in the output state, do not apply data input signals of opposite phase 

to the output. 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 




4.JS HO 5.25 

Vcc — Supply voltage (V) 
Supply current vs. Frequency 















A 










Vcc = 
Ta = 


= 5.0V 
25t 


















f 


























































9 





























































Frequency (1/tp,c. 1/twc) (MHz) 
Access time vs. Supply voltage 













































































































T 


a = 25"< 





































Supply current vs. Ambient tern 




Ta - Ambient temperature CO 
Access time vs. Load capacitance 



0) 

E 



< 

I 















I A A 
























































































/ 








Vcc = 


5.0V 














13=251: 


i 


/ 






tco 









































































Cl - Load capacitance (pF) 
Access time vs. Ambient temperature 



I OB 

8 



«.'9 3.0 425 

Vcc - Supply voltage (V) 



Ta - Ambient temperature (X) 
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Standby current vs. Supply voltage 



Standby current vs. Ambient temperature 





































/ 


















/ 
















/ 


















/ 

/ 


























































































a 


= 25' 


: 





































Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 



> 

* . 





























































































































































































1 


a = 25 


: 



































Vcc -Supply voltage (V) 
Output high current vs. Output high voltage 



o 

i, 



























Ta = 
Vcc 


2iV 
= 5.0V 














































































































































\ 























Voh - Output high voltage (V) 



™ 5 











































































— 
















/ 






























/ 












































v 










Vcc 


= 5.0V 


/ 

































Ta - Ambient temperature (t) 
Standby current vs. Ambient temperature 











1 1 

Vcc = 5.0V 





















































































































































































































































20 40 60 60 

Ta - Ambient temperature (TO 
Output low current vs. Output low voltage 



o 

i , 



A 



— 



Vcc=5.0V 
Ta = 25X; 



Vol - Output low voltage (V) 
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Package Outline Unit : mm 

CXK58258P 28 pin DIP (Plastic) 600mil 4.2g 



26 15 

nr-ir-ini-innr-ir-innr-in 



u 

■il l 



o o 



1 " 



2.5 4 



Wmrnm 



0.5 



1.2 1 




°°\ 



- tol5° 



■ 



« . JJ! 1 ' 



DI P-28P-04 



CXK58258SP 28 pin DIP (Plastic) 300mil 2.0g 



3S.1 



183 



fnnnnnnnnnnn n'n 



r 



UUUUUUUUUULT 1 



14 

234 




O'tol 5" 




DI P-28P-06 
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Description 

CXK58257AP/ASP/AM is 262,144 bits high 
speed CMOS static RAM organized as 32,768 
words by 8 bits and operates from a single 5V 
supply. This device is suitable for use in high 
speed and low power applications in which 
battery back up for nonvolatility is required. 

Features 

• Fast access time : (Access time) 
CXK58257AP/ ASP/ AM-70L, 70LL 70ns(Max.) 
CXK58257AP/ ASP/AM-85L, 85LL 85ns(Max.) 
CXK58257AP/ASP/AM-10L, 10LL 100ns (Max.) 
CXK58257AP/ASP/AM-12L, 12LL 120ns(Max.) 

• Low power operation : 
CXK58257AP/ASP/AM-70LL, 85LL, 10LL, 12LL ; 
Standby : 1 uW (Typ.) 

Operation : 15mW (Typ.) 
CXK58257AP/ASP/AM -70L, 85L, 10L, 12L ; 
Standby : 2.5 uW (Typ.) 
Operation : 15mW (Typ.) 

• Single + 5V supply : + 5V ± 1 % 

• Fully static memory-No clock or timing 

strobe required 

• Equal access and cycle time 

• Common data input and output : 

three state output 

• Directly TTL compatible : 

All inputs and outputs 



CXK58257AP 
28 pin DIP (Plastic) 




CXK58257ASP 
28 pin DIP (Plastic) 



CXK58257AM 
28 pin SOP (Plastic) 





• Low voltage data retention : 2.0V (Min.) 

• Available in 28 pin 600mil DIP, 300mil DIP 
and 450mil SOP 

Function 

32768-word x 8-bit static RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



Pin Configuration 



Pin Description 




hi [T 

412 [T 
A7 [T 
A6 [T 

A3 [7£ 

A4 [J£ 
A3 [7 

A2 [7£ 

Al [V 
AO pjo 

i/oi [77 

1/0 2 |l2 
1/0 3 [7_3 
GNO [m 



(Top View) 
m W 



g Vcc 
27] WE 

ii) A13 

55] A8 
|3 A9 
|H All 

|7J A10 
S] CE 

75] i/o 8 
ie] i/o 7 

ijj I/O 6 
7J] I/O 3 
is] I/O 4 



Symbol 


Description 


AO to 
A14 


Address input 


1/01 to 
I/08 


Data input/ output 


CE 


Chip enable input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V power supply 


GND 


Ground 
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SONY® 



CXK58257AP/ASP/AM 



Absolute Maximum Ratings (Ta = 25 1), GND = OV) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


-0.5 to +7.0 


V 


Input voltage 


VlN 


- 0.5 * to Vcc + 0.5 


V 


Input and output voltage 


Vi/o 


- 0.5 * to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


CXK58257AP/ASP 


1.0 


w 


CXK58257AM 


0.7 


Operating temperature 


Topr 


to + 70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature 


Tsolder 


260 • 1 


°C • sec 



* Vin, Vi/o = - 3.0V Min. for pulse width less than 50ns. 



Truth Table 



CE 


OE 


WE 


Mode 


1/01 to I/08 


Vcc Current 


H 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


L 


H 


H 


Not selected 


High Z 


ICC1, ICC2 


L 


L 


H 


Read 


Data out 


ICCI, ICC2 


L 


X 


L 


Write 


Data in 


ICCI, ICC2 



x : "H" or "L" 



DC Recommended Operating Conditions (Ta = to +70°C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 




Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 




Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 




Input low voltage 


VlL 


-0.3* 




0.8 


V 





* Vil = - 3.0V Min. for pulse width less than 50ns. 
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Electrical Characteristics 

• DC and operating characteristics (Vcc = 5V ± 10%, GND = 0V, Ta = to +70°C) 



Item 


Symbol 


Test conditions 


-70L/85L/10L/12L 


- 70LL/85LL/1 OLL/1 2LL 


Unit 




Typ* 
















Min. 


Max. 


Min. 


Typ.* 


Max. 




Input leakage 
our i ci 1 1 






















In 


Vin = GND to Vcc 


-0.5 





0.5 


-0.5 





0.5 


uA 


Output leakage 
current 


i. ^ 

lLO 


CE = Vih or OE = Vih 
Vi/o = GND to Vcc 


- 0.5 




0.5 


- 0.5 





0.5 


uA 


Operating 
power supply 
current 




CE = Vil, Vin = Vih or Vil, 




3 


10 




3 


10 




Icci 


Iout = 0mA 












mA 


CE § 0.2V 

Vin S 0.2V or S Vcc - 0.2V 





1 


5 





1 


5 








70L/70LL 




30 


50 




30 


50 




Average 
operating 


ICC2 


Cycle = Min, 
Duty = 100%, 


85L/85LL 





25 


50 





25 


50 


mA 


10L/10LL 














current 




Iout = 0mA 






JU 




23 






















20 


50 










12L/12LL 


1 


20 


50 


_ 
































to 70 °C 






25 






5 




Standby 


ISB1 


CE £ Vcc - 0.2V 


to 40°C 






5 






1 


uA 


current 






25 °C 




0.5 


2 




0.2 


0.5 


















0.4 


2 


mA 


Output high 
voltage 


VOH 


Ioh = — 1 .0mA 


2.4 






2.4 






V 


Output low 
voltage 




















Vol 


Iol = 2.1mA 






0.4 






0.4 


V 



* Vcc = 5V, Ta = 25°C 

I/O capacitance (Ta = 25 °C, f = 1 MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = 0V 




6 


pF 


I/O capacitance 


Ci/o 


Vi/o = 0V 




8 


PF 



Note) This parameter is sampled and is not 100% tested. 
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AC characteristics 
• AC test conditions 

(Vcc = 5V ± 1 %, Ta = to + 70 °C) 



Item 


Conditions 


Input pulse high level 


Vih = 2.2V 


Input pulse low level 


Vil = 0.8V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load 
conditions 


85L/85LL/10L/ 
10LL/12L/12LL 


Cl*= lOOpF, 1TTL 


70L/70LL 


Cl*=30pF, 1TTL 



Cl d= 

7fr 



TTL 



{> 



* Cl includes scope and jig capacitances. 
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Item 


Symbol 


-70L/70LL 


-85L/85LL 


-10L/10LL 


-12L/1 2LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


70 




85 




100 




120 




ns 


Address access time 


tAA 




70 




85 




100 




120 


ns 


Chip enable access time 


tco 





70 





85 





100 





120 


ns 


Output enable to output valid 


tOE 





35 





45 





50 





60 


ns 


Output hold from address 


tOH 


20 




20 




20 




20 




ns 


change 










Chip enable to output in low 


tLZ 


10 




10 




1 




1 




ns 


Z (CE) 










Output enable to output in 


tOLZ 


5 




5 




5 




5 




ns 


low Z (OE) 










Chip disable to output in high 
Z (CE) 


tHZ* 


u 


OA 
30 


A 



oa 

30 


a 



30 





30 


ns 


Chip disable to output in high 
Z (OE) 


tOHZ* 





30 





30 





30 





30 


ns 



tHZ and tOHZ are defined as the time required for outputs to turn to high impedance state 
and are not referred to as output voltage levels. 



• Write cycle 



Item 


Symbol 


-70L/70LL 


-85L/85LL 


-10L/10LL 


-12L/12LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


70 




85 




100 




120 




ns 


Address valid to end of write 


tAW 


65 




75 




80 




100 




ns 


Chip enable to end of write 


tew 


65 




75 




80 




100 




ns 


Data to write time overlap 


tDW 


30 




30 




35 




40 




ns 


Data hold from write time 


tOH 






















ns 


Write pulse width 


tWP 


50 




50 




60 




70 




ns 


Address setup time 


tAS 






















ns 


Write recovery time (WE) 


tWR 






















ns 


Write recovery time (CE) 


tWRl 






















ns 


Output active from end of 
write 


tow 


10 




10 




10 




10 




ns 


Write to output in high Z 


tWHZ* 





25 





25 





25 





25 


ns 



* tWHZ is defined as the time required for outputs to turn to high impedance state and is not 
referred to as output voltage level. 
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Timing Waveform 

• Read cycle (1 ) : CE = OE = Vil, WE = Vih 



Address 



Data 





* tAA - 

tOH m 






Previous data valid - 


<xxx> 


Data valid 



• Read cycle (2) : WE = Vih 



Address 



)CZ 



CE 



- — tco 

— tLZ 



OE 



Data out 



High impedance 



tHZ 







• Write cycle (1) : WE control 



Address 



0~E 



zx 



WE 



tew - 



us 



Data in 



■ twp- 



x 



• tDW- 



^lZZZz 



tDH 



Data valid 



°" - xxxxxxx> - 



\— tow — 



High impedance 



IS 
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1 Write cycle (2) : CE control 
Address 
OE 
CE 
WE" 

Data in 
Data out 



zx 



X 



■ tDW - 



Z 



Data valid 



tOH 



High impedance 



During I/O pins are in the output state, the data input signals of opposite phase to the output 
must not be applied. 



Data Retention Characteristics 



(Ta = to 70 °C) 



Item 


Symbol 


Test conditions 


-70L/85L/10L/12L 


- 70LL/85LL/1 OLL/1 2LL 


Unit 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Data retention 
voltage 


Vdr 




CE § Vcc — 0.2V 


2.0 




5.5 


2.0 




5.5 


V 


Data retention 


ICCDR1 


Vcc = 3.0V 
CE 2= 2.8V 


Ta = to 70°C 






10 






3 




Ta = to 40°C 






2 






0.6 








1 




0.1 


0.3 


current 






25 °C 




0.25 






ICCDR2 


Vcc = 2.0 to 5.5V 
CE £ Vcc - 0.2V 




0.5 


25 




0.2 


5 


uA 






















Data retention 


tCDRS 


Chip disable to data 
















ns 


setup time 


retention mode 










Recovery time 


tR 




tRC * 






tRC * 







ns 



* trc : Read cycle time 
Data retention waveform 

tCDRS 




CE S Vcc - 0.2V 



GND 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 



I 



« 0.6 















































































































= 25 


•c 



















Icct 



ICC2 



45 4.75 5.0 5.25 

Vcc - Supply voltage (V) 



5.5 



Supply current vs. Frequency 

120100 8 5 70 ns 



I 0.7 5 



t 0.5 



« 0.25 











1 




2 


7 




w 


rite 






/ 
















Rea< 


i 





















































































4 8 12 16 

Frequency (1/tRC, 1/twc) (MHz) 

Access time vs. Supply voltage 



1 

N 
■ 



« 1.0 



0.6 





































































tOE 






































Ti 


= 2 


5°C 



















45 475 5.0 5.25 

Vcc - Supply voltage (V) 



5.5 



Supply current vs. Ambient temperature 



1 

| 
o 



I 0.8 





8 0.6 













































































































Vet 


= 5. 


DV 



















ICC2 



Ice 



20 40 60 80 

Ta - Ambient temperature CO 
Access time vs. Load capacitance 



< 

i 



1.0 



0.8 

























tOE 


















/ 1 


AA. t{ 

















1 


i 










































Ta 


= 25 


"C. V 




.ov 



















100 200 300 400 

Cl - Load capacitance (pF) 

Access time vs. Ambient temperature 



1.2 



in 1.0 



8 
< 



< 0.6 





























































tAA. 


tco 














tOE 
































Vc 


: = 5 


OV 



















20 40 60 80 

Ta - Ambient temperature CO 
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Package Outline Unit : mm 



CXK58257AP 



28pin DIP (Plastic) 600mil 4.2g 



3-H 



O 



o 



UUUUUUUIJUUUU 



°*~ 15 ' am x»t 

■ 



CXK58257ASP 



wmwm 










3 

O 


1.2 tcu5 




ci 


28p i n DIP 


( P I as t 


mm 








15 




bo o 








1 


25 « 



SONY NAME 


0IP-28P-04 


EIAJ NAME 


■OIP02B-P-0600-0 


JEOEC CODE 





55 




^7 

O^-IS* 



SONY NAME 


oiP-aap-06 


E I AJ NAME 


•01P02B-P-0300-A 


JEDEC COOEl M0-058-A8 * 



CXK58257AM 



« (Similar) 

28pin SOP (Plastic) 450mil 0.7g 

23'-iU 




r 



p y a a h h a 



r j- IZ7|o.i5 I 
p.l-aoi 



dnnnnf ii innnni ii ii ii) 



SONY NAME 


SOP-28P-L05 


EIAJ NAME 


• SOP0ZB-P-M5O-A 


UEOEC COOEl 



j tC.12 \®\ 



■ 




SONY* CXK58257AP/ASP/AM ~™LLX/85LLXyiOLLX/12LLX 



32768-word x 8-bit High Speed CMOS Static RAM 



Description 

CXK58257AP/AS P/AM is 262,144 bits high speed 
CMOS static RAM organized as 32,768 words by 8 bits 
and operates from a single 5V supply. This device is 
suitable for use in high speed and low power 
applications in which battery back up for nonvolatility is 
required. 



Features 

• Extended operating temperature range: -25 to 85^0 



(Access time) 
70ns (Max.) 
85ns (Max.) 

100ns (Max.) 

120ns (Max.) 



• Fast access time: 
CXK58257AP/ASP/AM-70LX.70LLX 
CXK58257AP/ASP/AM-85LX.85LLX 
CXK58257AP/ASP/AM-1 0LX.1 0LLX 
CXK58257AP/ASP/AM-12LX.12LLX 

• Low power operation: 
CXK58257AP/ASP/AM-70LLX, 85LLX.1 0LLX, 1 2LLX; 
Standby : 1 uW (Typ.) 

Operation :15mW(Typ.) 
CXK58257AP/AS P/AM -70 LX , 85LX.10LX.12LX; 
Standby : 2.5 uW (Typ.) 
Operation : 1 5mW (Typ.) 

• Single +5V supply: +5V ± 10% 

• Fully static memory... No clock or timing strobe 

required 

• Equal access and cycle time 

• Common data input and output: three state output 

• Directly TTL compatible: All inputs and outputs 



Block diagram 



CXK58257AP 
28 pin DIP (Plastic) 




CXK58257ASP 
28 pin DIP (Plastic) 



CXK58257AM 
28 pin SOP (Plastic) 





• Low voltage data retention: 2.0V (Min.) 

• Available in 28 pin 600mil DIP, 300mil DIP and 
450mil SOP 

Function 

32768-word x 8-bit static RAM 

Structure 

Silicon gate CMOS IC 



Pin Description 



A13 O- 

»rt< 



3T 



is»== 



Mmrai 



o- i r* 



I/O Coi* 
Column 









Pin Configuration 






(Top View) 




»>■» fr 


• W 


2§ VCC 


A12 [T 






«fT 

A6 [T 




H A13 
0] AS 


AS [T 




13 A9 


A4 [T 




m aii 


A3 rr 




H OE 


A2 [T 




|l] A10 


Al [T 




^CE 


AO [lO 




15] I/O 8 


i/oi QT 

1/0 2 




is] i/o 7 

T7] I/O 6 
J6] t/O 5 


1/0 3 [l3 




CN0 $4 




T»] I/O 4 



Symbol 


Description 


Ao to 
Am 


Address input 


I/OI to 
I/O8 


Data input/output 


CE 


Chip enable input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+5V power supply 


GND 


Ground 



Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any. are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Absolute Maximum Ratings 



(73=2510, GND=0V) 



Item 


Symbol 


Rating 


Unit 














Supply voltage 


Vcc 


- 0.5 to +7.0 


V 


Input voltage 


VlN 


- 0.5 * to Vcc+0.5 


V 


Input and output voltage 


Vi/o 


- 0.5 * to Vcc +0.5 


V 














Allowable power dissipation 


Pd 


CXK58257AP/ASP 


1.0 


W 




CXK58257AM 


0.7 


Operating temperature 


Topr 


- 25 to +85 


°C 




Storage temperature 


Tstg 


-55 to +150 


$ 


Soldering temperature • time 


Tsolder 


£ 6 9.\??. ... 


t • sec 



* Vin, Vi;o= - 3.0V Min. for pulse width less than 50ns. 
Truth Table 



CE 


OE 


WE 


Mode 


1/01 to I/08 


Vcc Current 


H 


X 


X 


Not selected 


HighZ 


ISBI, ISB2 


L 


H 


H 


Not selected 


HighZ 


Icci, ICC2 


L 


L 


H 


Read 


Data out 


|CC1, ICC2 












L 


X 


L 


Write 


Data in 


|CC1, |CC2 

' 


x :"H" 


or "L" 











MS 



ri0=n 



DC Recommended Operating Conditions (Ta=- 25 to +85 °C,GND=0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc+0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* Vil= - 3.0V Min. for pulse width less than 50ns. 
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Item 


Symbol 


Test conditions 


-70LX/85LX/10LX/12LX 


-70LLX/85LLX/1 0LLX/1 2LLX 


Unit 


















Win. 


Typ.* 


Wax. 


Win. 


Typ.* 


Wax. 




Input leakage 
current 


lu 


Vin=GND to Vcc 


-0.5 




0.5 


- 0.5 




0.5 


uA 


Output leakage 
current 


Ilo 


CE=Vih or OE=Vih 

Vl/0=oNU to VCC 


-0.5 





0.5 


-0.5 





0.5 


uA 


Operating 
power supply 




CE=Vil, Vin=Vih or Vil, 




3 


10 




3 


10 


mA 


Icci 


I n A 
IOUT=UmA 


























current 




CE S 0.2V 

Vi N ^0.2Vor£Vcc-0.2V 




1 


5 





1 


5 
























Average 
operating 


ICC2 


Cycle=Min, 
Duty=100% 


70LX/70LLX 




30 


60 




30 


60 


mA 


85LX/85LLX 




25 


60 




25 


60 


10LX/10LLX 














current 




louT=0mA 




23 


60 




23 


60 




12LX/12LLX 




20 


60 




20 


60 


Standby 
current 


ISBt 


CE a Vcc-0.2V 


-25 to 85 °C 






50 






10 


UA 


-25 to 70 V, 






25 






5 


-25 to 40 *C 








5 








1 


25 "C 




0.5 


2 




0.2 


0.5 


ISB2 


CE=Vih 





0.4 


2 





0.4 


2 


mA 


Output high 
voltage 


VOH 


Ioh=-1 .0mA 


2.4 






2.4 






V 




















Output low 
voltage 


Vol 


Iol=2.1 mA 






0.4 






0.4 


V 



* Vcc=5V,Ta=25°C 

I/O capacitance (Ta=25°C , f=i WHz) 



Item 


Symbol 


Test conditions 


Win. 


Wax. 


Unit 


Input capacitance 


ClN 


Vin=0V 




6 


pF 


I/O capacitance 


Ci/o 


Vi/o=0V 




8 





Note) This parameter is sampled and is not 100% tested. 
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AC characteristics 
• AC test conditions 



(Vcc=5V ± 10%, Ta=-25 to +85 "C ) 



Item 


Conditions 


Input pulse high level 


Vih=2.4V 


Input pulse low level 


VIL=U.bV 


Input rise time 


tr=5ns 


Input fall time 


tf=5ns 


Input and output 
reference level 


1.5V 


Output load 
conditions 


85LX/85LLX/10LX/ 
10LLX/12LX/12LLX/ 


Ci.*=100pF, 1TTL 


70LX/70LLX 


CL*=30pF, 1TTL 



Cl =b 
77T 



TTL 



* Cl includes scope and jig capacitances. 
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• Read cycle 



Item 


Symbol 


-70LX/70LLX 


-85LX/85LLX 


-10LX/10LLX 


-12LX/12LLX 


Unit 


Min 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tflc 


70 




85 




100 




120 




ns 


Address access time 


tAA 





70 


— — 


85 





100 





120 


ns 


Chip enable access time 


tco 





70 





85 





100 





120 


ns 


Output enable to output valid 


tOE 




35 




45 




50 




60 


ns 


Output hold from address change 


tOH 


5 




10 




10 




10 




ns 


Chip enable to output in low Z (CE) 


tLZ 


10 




10 




10 




10 




ns 


Output enable to output in low Z 
(OE) 


tOLZ 


5 




5 




5 




5 




ns 


Chip disable to output in high Z (CE) 


tHZ* 





30 





30 





30 





30 


ns 


Chip disable to output in high Z (OE) 


tOHZ* 





30 





30 





30 





30 


ns 



* tHZ and toHz are defined as the time required for outputs to turn to high impedance state and are not referred to 
as output voltage levels. 

• Write cycle 



Item 


Symbol 


-70LX/70LLX 


-85LX/85LLX 


-10LX/10LLX 


-12LX/12LLX 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


70 




85 




100 




120 




ns 


Address valid to end of write 


Uw 


65 




75 




80 




100 




ns 


Chip enable to end of write 


tew 


65 




75 




80 




100 




ns 


Data to write time overlap 


tow 


30 




30 




35 




40 




ns 


Data hold from write time 


tDH 






















ns 


Write pulse width 


twp 


50 




50 




60 




70 




ns 


Address setup time 


Us 






















ns 


Write recovery time (WE) 


tWR 


5 




5 




5 




5 




ns 


Write recovery time (CE) 


tWR1 






















ns 


Output active from end of write 


tow 


10 




10 




10 




10 




ns 


Write to output in high Z 


tWHZ* 





25 





25 





25 





25 


ns 



* twHz is defined as the time required for outputs to turn to high impedance state and is not referred to as output 
voltage level. 
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Timing Waveform 

• Read cycle (1) : CE=OE=Vil, WE=Vih 



Address 



IX 



tfiC • 



5<Z 



Data out Previous data valid " ^XX/K/ " Da,a valid 

• Read cycle (2) : WE=Vih 



Address 



CE 



\/ 



- tco ■ 

tLZ - 



| - 



UE 



Data out 



High impedance 



■ 



tHZ 



Data valid 



7r 



• Write cycle (1) : WE control 



Address 



X 



CE 



WE 



Data in 



W I WWWWWN 



tew - 



• tow- 



z 







tc 



Data valid 



-a- xxxxxxod 



High impedance 
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Address 
CE 
CE 
WE 

Data in 
Data out 



tu 



tWHZ 



r 



z 



tc 



Data valid 



High impedance 

During I/O pins are in the output state, the data input signals of opposite phase to the output must not be 
applied. 



Data Retention Characteristics 



(Ta=-25to85°C) 



Item 


Symbol 


Test conditions 


-70LX/85LX/10LX/12LX 


-70LLX/85LLX/10LLX/12LLX 


Unit 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Data retention 
voltage 


Vdr 


CE & Vcc-0.2V 


2.0 




5.5 


2.0 




5.5 


V 


Data retention 
current 


ICCDRI 


Vcc=3.0V 
CE S 2.8V 


-25 to 85 °C 






20 






6 


UA 


-25 to 70 °C 






10 






3 


-25 to 40 °C 






2 






0.6 


25 °C 




0.25 


1 




0.1 


0.3 


ICCDR2 


Vcc=2.0 to 5.5V 
CE £ Vcc-0.2V 




0.5** 


50 




0.2** 


10 


HA 


Data retention 


tCDRS 


Chip disable to data 















ns 


setup time 


retention mode 















Recovery time 


tn 




tRC* 






tRC* 






ns 



* tRC : Read cycle time 
** Vcc=5V,Ta=25'C 

Data retention waveform 



Vco 
4.5V 

2.2V 



Data retention mode 





\ 




i 














r ..; a \ 



Vdr -/■-- 
CE 

GND 



CE 6 Vcc - 0.2V 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 




Icci 



ICC2 



0.8 



0.6 



4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 



1.0 



Supply current vs. Frequency 

120 100 8 5 70 ns 



1 

| 0.7 5 

o 
z 

c 

I 0.5 

3 

O 

5- 

Si 

f 0.25 












T 












rite 






















Rea 























































































4 8 12 

Frequency (1/toc, 1/twc) (MHz) 

Access time vs. Supply voltage 



0.8 



0.6 





































































■ tAA, 
tOE 


tco - 






































T: 


= 2! 





































45 4.75 5.0 5.25 

Vcc - Supply voltage (V) 



5.5 



Supply current vs. Ambient temperature 



d 1.0 
> 



10 

I 

S 0.8 
o 



-Vcc = 5.0V 



1CC2 



Icci 



-20 20 40 60 80 
Ta - Ambient temperature (°C) 

Access time vs. Load capacitance 




100 2O0 300 400 

Cl - Load capacitance (pF) 
Access time vs. Ambient temperature 



1.4 



I 1.2 
I 



1.0 



< 

I 

° 0.8 



0.6 

















































































t 


kA, tC0_ 
)E 












t 




~r — 




















Vcc 


= 5.0V 



















-20 20 40 60 80 
Ta - Ambient temperature (V) 
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Standby current vs. Supply voltage 



1.0 



0.6 



- 0.2 

















/ 
















A 






































Is 


Bl 




















' ISB 


! 


























/ / 




Ta 


= 25 








/ 













2.0 3.0 4.0 5.0 6.0 

Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 

1.2r 




0.9 



4.5 4.75 5.0 5 25 5.5 
Vcc -Supply voltage (V) 

Output high current vs. Output high voltage 



to 



OB 



Vcc = 5.0V 



5 



Voh - Output high voltage (V) 

■ 



Standby current vs. Ambient temperature 

70 




20 40 60 80 
Ta - Ambient temperature ( "C ) 

Standby current vs. Ambient temperature 



1.0 



06 



Vcc = 5.0V 
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Output low current vs. Output low voltage 
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Package Outline Unit i mm 
CXK58257AP 



' o . n . o 



28pin OIP (Plastic) 600mil 4.2g 

M 

3 6.8-^ . i\ 



nnnnnnnnnnnnn 



UUUUUUUUUL 



2.5 a 



jr 



0--15' 



CXK58257ASP 



CXK58257AM 



t wwwwwwfcf 



■ 



SONY NAME 


0IP-28P-04 


El AO NAME 


"OIP028-P-0600-0 


Nepec "OE 


= 1 



28pin DIP (Plastic) 300mil 2.0g 






as* - 1 







SONY NAME 


DI P-28P-06 


EIAJ NAME 


•0IPO28-P-O3OO-A 


JEDEC CODE 


MO-058-ABM 



28pin SOP (Plastic) 450mil 0.7g 

23-i.U 



21 








HHHHHBBHHHHHHM 






O 


35 


5 


H B B 


HHII 






<X4*° J 




4 

V2 7 



^f HZ7|o.i5 I 



0,1 5 ! 83 s 



innnnnnr if'TnnrrnT 



SONY NAME 1 SOP-28P-L05 




•SOP02B-P-0450-A 


nsraraia 





| ±0.12 |8| 
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Description 

CXK58257ATM/AYM is a 256K bits, 32,768 
words by 8 bits, CMOS static RAM. 

It is suitable for portable and battery back-up 
systems which require extremely small package 
and low stand-by current. 

Features 

• Thin Small-outline package: 
CXK58257ATM : 8mm x 13.4mm 28 pin TSOP 
CXK58257AYM : 8mm x 13.4mm 28 pin TSOP 

(Mirror image pinout) 

• Low stand-by current : 
L-Version : 

25 uA (Max.) @Vcc = 5.5V, Ta = to 70°C 
LL-Version : 

5 uA (Max.) @Vcc = 5.5V, Ta = to 70 °C 

• Low voltage data retention : 2.0V (Min.) 

• Fast access time : (Access time) 
CXK58257ATM/AYM-70L, -70LL 70ns (Max.) 
CXK58257ATM/ AYM-85L, -85LL 85ns (Max.) 
CXK58257ATM/AYM-10L,-10LL 100ns (Max.) 
CXK58257ATM/AYM-12L, -12LL 120ns (Max.) 

• Single + 5V Supply : 5V ± 1 % 



CXK58257ATM 
28 pin TSOP (Plastic) 



CXK58257AYM 
28 pin TSOP (Plastic) 





Pin Description 



Symbol 


Description 


AO to 
A14 


Address input 


1/01 to 
I/08 


Data input/output 


CE 


Chip enable input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V power supply 


GND 


Ground 



Function 

32768-word X 8-bit static RAM 

Structure 

Silicon gate CMOS IC 

" . 

Block Diagram 



is- 



Column 



<^-a> — — T 



Pin Configuration 

(Top View) 



TT 

ua I/O* 




as cx 

A6 CZ 

a i m 

A I I (~T 

mi rr 

vcc 
WE 

Al 3 Hi 

aii m 

A9(TT 
Al l [H 

se[U 



CXK 5 8 Z S 7 SKTM 



CXKS Q 2 5 7 AYM 
( Mirror !■»■«• Plo.nl ) 



ID Al 

mc* 

~iTl i/oi 
Tili/m 

in t/M 
m i/o< 

TTJcni) 
TTJ 1/03 

in i/o! 

ID i /"i 

jjQaq 
~9lAI 

3« 



o 



ZijA, 

IQao 

TUcni) 
Tili/m 
TT1 i/e>s 
Til i/"G 
TT1 r>ni 
TT1 i/oi 
75] ci 
TDaio 



SONY reserves the right to change products and specifications without notice. 

This information does not convey any license under patent rights of SONY corporation or others. 
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Absolute Maximum Ratings 



(Ta = 25t, GND = OV) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


- 0.5 to + 7.0 


V 


Input voltage 


VlN 


-0.5* to Vcc + 0.5 


V 


Input and output voltage 


Vi/o 


- 0.5 * to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


0.7 


w 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature 


Tsolder 


235 • 1 


°C • sec 



* Vin, Vi/o = -3.0V Min. for pulse width less than 50ns. 
Truth Table 



CE 


OE 


WE 


Mode 


1/01 to I/08 


Vcc Current 


H 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


L 


H 


H 


Not selected 


High Z 


Icci, ICC2 


L 


L 


H 


Read 


Data out 


ICC1, ICC2 


L 


X 


L 


Write 


Data in 


ICCI, ICC2 



x : "H" or "L" 

DC Recommended Operating Conditions (Ta = to + 70 °C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* Vil = - 3.0V Min. for pulse width less than 50ns. 

■ 
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Electrical Characteristics 

• DC and operating characteristics (Vcc = 5V±10%, GND = OV, Ta = to +70°C) 



Item 


Symbol 


Test conditions 


-70L/85L/10L/12L 


- 70LL/85LL/1 OLL/1 2LL 


Unit 


Min. 


Typ* 


Max. 


Min. 


Typ.* 


Max. 


Input leakage 
current 


Ili 


Vin = GND to Vcc 


-0.5 





0.5 


-0.5 





0.5 


uA 




















Output leakage 
current 




CE = Vih or OE = Vih 
Vi/o = GND to Vcc 
















Ilo 


- 0.5 




0.5 


-0.5 




0.5 


uA 


Ooflratina 

w ^ci a 1 1 1 ly 

power supply 
current 




CE = Vil. Vin = Vih or Vil, 




3 


10 




3 


10 




Icci 


Iout = OmA 








mA 


CE S 0.2V 

Vin ^ 0.2V or ^ Vcc - 0.2V 




1 


5 






5 








70L/70LL 




30 


50 




30 


50 




Average 
operating 




Cycle = Min, 
Duty =100%, 








50 






50 




ICC2 


85L/85LL 





25 





25 


mA 


1 0L/ 1 0LL 




23 


50 






50 


current 




Iout = OmA 








23 










12L/12LL 




20 


50 




20 


50 
























to 70 °C 






25 






5 




Standby 


ISB1 


CE S Vcc - 0.2V 


to 40°C 






5 






1 


HA 


current 








25 *C 




0.5 


2 




0.2 


0.5 
















ISB2 


CE = Vih 




0.4 


2 




0.4 


2 


mA 


Output high 
voltage 


VOH 


Ioh = - 1 .0mA 


2.4 






2.4 






V 




















Output low 
voltage 






















Vol 


Iol = 2.1mA 








0.4 






0.4 


V 



* Vcc = 5V, Ta = 25°C 

I/O capacitance (Ta = 25 °C, f = 1 MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = OV 




6 


PF 


I/O capacitance 


Ci/o 


Vi/o = 0V 




8 


PF 



Note) This parameter is sampled and is not 100% tested. 
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AC characteristics 
• AC test conditions 

(Vcc = 5V ± 1 %, Ta = to + 70°C) 



: 



Item 


Conditions 


Input pulse high level 


Vih = 2.2V 


Input pulse low level 


Vil = 0.8V 


Input rise time 


tr - 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load 
conditions 


85L/85LL/10L/ 
10LL/12L/12LL 


Cl*= 100pF, 1TTL 


70L/70LL 


Cl*=30pF, 1 TTL 



o 



- 

TTL 



a =4= 



77T 



* Cl includes scope and jig capacitances. 



■ 




■ 

■ 
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Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 




Read cycle time 


tRC 


70 




85 




100 





120 





ns 


Address access time 


t AA 




70 




85 





100 





120 


ns 


Chip enable access time 


tco 





70 





85 





100 


' 


120 


ns 


Output enable to output valid 


tOE 




35 




45 




50 




60 


ns 


Output hold from address 
change 


tOH 


20 




20 




20 




20 




ns 


Chip enable to output in low 

Z (CE) 


tLZ 


10 




10 




10 




10 




ns 


Output _enable to output in 
low Z (OE) 


tOLZ 


5 




5 




5 




5 




ns 


Chip disable to output in high 


tHZ* 





30 





30 





30 





30 


ns 


Chip disable to output in high 
Z (OE) 


tOHZ* 





30 





30 





35 





40 


ns 



tHZ and tOHZ are defined as the time required for outputs to turn to high impedance state 
and are not referred to as output voltage levels. 



• Write cycle 



Item 


Symbol 


-70L/70LL 


-85L/85LL 


-10L/10LL 


-12L/12LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


70 




85 




100 




120 




ns 


Address valid to end of write 


tAW 


65 




75 




80 




100 




ns 


Chip enable to end of write 


tew 


65 




75 




80 




100 




ns 


Data to write time overlap 


tDW 


30 




30 




35 




40 




ns 


Data hold from write time 


tDH 






















ns 


Write pulse width 


tWP 


50 




50 




60 




70 




ns 


Address setup time 


tAS 






















ns 


Write recovery time (WE) 


tWR 






















ns 


Write recovery time (CE) 


tWR1 






















ns 


Output active from end of 
write 


tow 


10 




10 




10 




10 




ns 


Write to output in high Z 


tWHZ* 





25 





25 





25 





25 


ns 



* twHZ is defined as the time required for outputs to turn to high impedance state and is not 
referred to as output voltage level. 
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Timing Waveform 

• Read cycle (1 ) : CE = OE = Vil, WE = Vih 



Address 



• Read cycle (2) : WE = Vih 



Address 



CE 



OE 



Data out 



Write cycle (1) : WE control 



Address 



0E 
CE 
WE 

' Data in 
Data out 



> 


tRC m 

( ) 


c 




* tAA - 








Previous data valid • 


<xxx> 


Data valid 


I 






X 



- too ■ 

tLZ - 



High impedance 



/777 



tH2 



tOHZ 



Data valid 



-Ac 



XD? 



■ twc- 



Si 



- tew- 



■ tow- 



)CZ 



z 



Data valid 



• 



XXXXXXX i 



|«- tow-» 



High impedance 
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• Write cycle (2) : CE control 



Address 



WE 

Data in 
Data out 



X 



•-US — 



tLZ 



■ tew ■ 



- twp- 



Data valid 



z 



y 



High impedance 



During I/O pins are in the output state, the data input signals of opposite phase to the output 
must not be applied. 



Data Retention Characteristics 



(Ta = to 70 °C) 



Item 


Symbol 


Test conditions 


-70L/85L/10L/12L 


-70LL/85LL/10LL/12LL 


Unit 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Data retention 
voltage 


Vdr 


CE £ Vcc - 0.2V 


2.0 




5.5 


2.0 




5.5 


V 


Data retention 
current 


Iccdri 


Vcc = 3.0V 
CE 2= 2.8V 


Ta = to 70°C 






10 






3 


uA 


Ta = to 40°C 






2 






0.6 


25 °C 




0.25 


1 




0.1 


0.3 


ICCDR2 


Vcc = 2.0 to 5.5V 
CE £ Vcc - 0.2V 




0.5 


25 




0.2 


5 


HA 


Data retention 
setup time 




Chip disable to data 
retention mode 
















tCDRS 
















ns 


Recovery time 


tR 




tRC* 






tRC* 






ns 



* tRc : Read cycle time 



Data retention waveform 



Vcc 
4.5V 

2.2V 



GND 





tCDRS 


Data retention mode 


tfl 












\ 


/ 























CE 6 Vcc - 0.2V 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 



| 

o 



1.0 



I 0.8 

(SI 
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J 0.6 
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V 














































































= 2E 


it 



































Icci 



ICC2 



4.5 4.75 50 5.25 5.5 

Vcc - Supply voltage (V) 



1.0i 



Supply current vs. Frequency 

120 100 8 5 70 ns 



0.7 5 



0.25 











T 












rite 






















Rea 


i 





















































































4 8 12 16 

Frequency (1/tRC, 1/twc) (MHz) 

Access time vs. Supply voltage 



°-8 

8 

1 0.6 





































































" tAA, 
tOE 


tco - 






































Ti 


= 2! 


PC 



































4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 



Supply current vs. Ambient temperature 



ICC2 




20 40 60 80 

Ta - Ambient temperature (°C) 
Access time vs. Load capacitance 



! T 

CO 

E 
o 

5 1-4 



0.8 

























tOE 
















I 




AA. ti 


•o 


























































Ta 


= 25 


•c. V 




,0V 



















100 200 300 400 

Cl - Load capacitance (pF) 

Access time vs. Ambient temperature 



0.6 





























































































tAA. tCO 














tOE 
































Vc 


= = 5 



OV 




































20 40 60 80 

Ta- Ambient temperature CO 
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Standby current vs. Supply voltage 



0.6 



S 0.2 

















—7- 






































Is 


81 




















' ISB 


> 






























Ta 


= 25 


X 



















2.0 3.0 4.0 50 6.0 

Vcc — Supply voltage (V) 
Input voltage level vs. Supply voltage 

1.2 



1 .1 



1.0 



8 























































VlL. 


VlH 




















































Ta 


I 

= 25"C 



















4.5 4.75 5.0 5 25 5.5 
Vcc - Supply voltage (V) 
Output high current vs. Output high voltage 



1 4 





























































































































Vc 


c = 5 


.OV 



















1 2 3 4 5 

Voh - Output high voltage (V) 



Standby current vs. Ambient temperature 

20r 



10 
5 

2 
1 

0.5 
0.2 ( 





























































































Vet 


= 5. 


OV 



















20 40 60 80 

Ta - Ambient temperature CO 
Standby current vs. Ambient temperature 
1.4 



I ' 2 

o 

z 



1.0 



0.8 



0.6 













































































































Vc( 


: = 5. 


DV 



















20 40 60 80 

Ta - Ambient temperature CC) 
Output low current vs. Output low voltage 



E 

o 



I 0.6 

4 














































































































Vc 


= = 5 


OV 



















0.2 0.4 



0.6 



0.8 



Vol - Output low voltage (V) 
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Package Outline Unit : mm 
CXK58257ATM 



CXK58257AYM 



2Bp i n TSOP (Plastic) 

S ;. wtt Si 





SONY NAME 


TSOP-2BP-101 


EIAJ NAME 


T5OP028-P-0000-A 


JEDEC CODE 





26P i n TSOP (Plastic) 





SONY NAME 


TSOP-28P-L01P. 


EIAJ NAME 


TSOP02B-P-O0O0-B 


JEOEC CODE 
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-70LLX/85LLX/1 OLLX/1 2LLX 



32768-word x 8-bit High Speed CMOS Static RAM 



Description 

CXK58257ATM/AYM is a 256K bits, 32,768 words by 8 
bits, CMOS static RAM. 

It is suitable for portable and battery back-up systems 
which require extremely small package and low stand-by 
current. 

Features 

• Extended operation temperature range: -25 to +85 °C 

• Thin small-outline package: 
CXK58257ATM: 8mm x 13.4mm 28 pin TSOP 
CXK58257AYM: 8mm x 13.4mm 28 pin TSOP 

(Mirror image pinout) 

• Low stand-by current: 
L-Version: 

50 uA (Max.) @Vcc=5.5V, Ta=-25 to +85 °C 
LL- Version: 

10 pA (Max.) @Vcc=5.5V, Ta=-25 to +85 °C 

• Low voltage data retention: 2.0V (Min.) 



CXK58257ATM 
28 pin TSOP (Plastic) 



CXK58257AYM 
28 pin TSOP (Plastic) 





Pin Description 



• Fast access time: 
CXK58257ATM/AYM-70LX, -70LLX 
CXK58257ATM/AYM-85LX, -85LLX 
CXK58257ATM/AYM-1 OLX, -10LLX 
CXK58257ATM/AYM-1 2LX, -12LLX 

• Single +5V Supply: 5V ± 10% 

Function 

32768-word x 8-bit static RAM 

Structure 

Silicon gate CMOS IC 

Block Diagram 



(Access time) 
70ns (Max.) 
85ns (Max.) 

100ns (Max.) 

120ns (Max.) 



Symbol 


Description 


AO to 
A14 


Address input 


1/01 to 
I/08 


Data input/output 


CE 


Chip enable input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+5V power supply 


GND 


Ground 



Pin Configuration (Top View) 




l/Ol 1/08 




Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Absolute Maximum Ratings 



(Ta=25°C,GND=0V) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


-0.5 to +7.0 


V 


Input voltage 


VlN 


-0.5*toVcc+0.5 


V 


Input and output voltage 


Vi/o 


-0.5* to Vcc +0.5 


V 


Allowable power dissipation 


Pd 


0.7 


w 


Operating temperature 


Topr 


-25 to +85 


°c 


Storage temperature 


Tstg 


-55 to +150 


•c 


Soldering temperature • time 


Tsolder 


235- 10 


°C • sec 



* Vin, Vi/o=-3.0V Min. for pulse width less than 50ns. 
Truth Table 



CE 


OE 


WE 


Mode 


1/01 to I/08 


Vcc Current 


H 


X 


X 


Not selected 


HighZ 


IS81, ISB2 


L 


H 


H 


Not selected 


HighZ 


Icci, ICC2 


L 


L 


H 


Read 


Data out 


Icci, ICC2 


L 


X 


L 


Write 


Data in 


|CC1, ICC2 



x : "H" or "L" 

DC Recommended Operating Conditions (Ta=-25 to +85 °C , GND=0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc+0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* Vn=-3.0V Min. for pulse width less than 50ns. 
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Electrical Characteristics 

• DC and operating characteristics (Vcc=5V ± 10%, GND=OV, Ta=-25 to +85 °c ) 



Item 


Symbol 


Test conditions 


-70LX/85LX/10LX/12LX 


-70LLX/85LLX/10LLX/12LLX 


Unit 


Min. 


Typ.* 


Max. 


Min. 


Typ.* 


Max. 


Input leakage 
current 


lu 


Vin=GND to Vcc 


-0.5 





0.5 


-0.5 





0.5 


uA 


Output leakage 
current 


Ilo 


CE=Vih orOE=ViH 
Vi/o=GND to Vcc 


-0.5 





0.5 


-0.5 





0.5 


UA 


Operating 
power supply 
current 


Icci 


CE=Vil, Vin=Vih orVn, 
louT=0mA 




3 


10 




3 


10 


mA 


CE s 2V 

Vin £ 0.2V or S Vcc-0.2V 




1 


5 




1 


5 


Average 

operating 

current 




Cycle=Min, 
Duty=100% 
louT=0mA 


70LX/70LLX 




30 


60 




30 


60 




85LX/85LLX 




25 


60 






60 


|CC2 






25 


mA 


10LX/10LLX 




23 


60 




23 


60 


12LX/12LLX 




20 


60 





20 


60 


Standby 
current 


|SB1 


CE £ Vcc-0.2V 


-25 to +85 °C 







50 







10 


uA 


-25 to +70 °C 






25 






5 


i 

-2510+40^ 






5 






1 


+25 °C 




0.5 


2 




0.2 


0.5 


ISB2 


CE=Vih 




0.4 


2 




0.4 


2 


mA 


Output high 
voltage 




















VOH 


Ioh=-1 .0mA 


2.4 






2.4 






V 






















Output low 
voltage 


Vol 


Iol=2.1 mA 






0.4 






0.4 












V 



* Vcc=5V,Ta=25°C 

I/O Capacitance (Ta=25t , f=iMHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin=0V 




6 


PF 


I/O capacitance 


Ci/o 


Vi/o=0V 




8 


PF 



Note) This parameter is sampled and is not 100% tested. 
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AC Characteristics 
• AC test conditions 



(Vcc=5V ± 1 0%, Ta=-25 to +85 °C ) 



Item 


Conditions 


Input pulse high level 


Vih=2.4V 


Input pulse low level 


Vil=0.6V 


Input rise time 


tr=5ns 


Input fall time 


tf=5ns 


Input and output 
reference level 


1.5V 


Output load 
conditions 


85LX/85LLX/10LX/ 
10LLX/12LX/12LLX 


CL*=100pF, 1TTL 


70LX/70LLX 


Ci*=30pF, 1TTL 









TTL 



Tfr 



* Cl includes scope and jig capacitances. 
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• Read cycle 



Item 


Symbol 


-70LX/70LLX 


-85LX/85LLX 


-10LX/10LLX 


-12LX/12LLX 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


70 




85 




100 




120 




ns 












Address access time 


Ua 





70 





85 





100 




120 


ns 

















Chip enable access time 


tco 





70 





85 





100 




120 


ns 

















Output enable to output valid 


tOE 




35 




45 




50 




60 


ns 










Output hold from address change 


toH 


5 




10 




10 




10 




ns 
















Chip enable to output in low Z (CE) 


tLZ 


10 




10 




10 




10 




ns 


Output enable to output in low Z 

(OE) 


tOLZ 


5 




5 




5 




5 




ns 


Chip disable to output in high Z (CE) 


tHZ* 





30 





30 





30 





30 


ns 


Chip disable to output in high Z (OE) 


tOHZ* 





30 





30 





30 





30 


ns 



* tHZ and toHZ are defined as the time required for outputs to turn to high impedance state and are not referred to 
as output voltage levels. 

• Write cycle 



Item 


Symbol 


-70LX/70LLX 


-85LX/85LLX 


-10LX/10LLX 


-12LX/12LLX 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


70 




85 




100 




120 




ns 


Address valid to end of write 


tAW 


65 




75 




80 




100 




ns 


Chip enable to end of write 


tew 


65 




75 




80 




100 




ns 


Data to write time overlap 


tow 


30 




30 




35 




40 




ns 


Data hold from write time 


toH 






















ns 


Write pulse width 


twp 


50 





50 




60 




70 




ns 


Address setup time 


tAS 






















ns 


Write recovery time (WE) 


tWR 


5 




5 




5 




5 




ns 


Write recovery time (CE) 


tWBI 






















ns 


Output active from end of write 


tow 


10 




10 




10 




10 




ns 


Write to output in high Z 


tWHZ* 





25 





25 





25 





25 


ns 



* twHz is defined as the time required for outputs to turn to high impedance state and is not referred to as output 
voltage level. 
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Timing Waveform 

• Read cycle (1) : CE=OE=Vii, WE=Vih 



Address 



tRC ■ 



X 



• Read cycle (2) : WE=Vih 



Data out Previous data valid ~|\/\/\/\/(" Data valid 



Address 



X 



- tco ■ 
tuz - 



or 



Data out 



WWW 



High impedance 



tHZ 



Data valid 



/ 



• Write cycle (1) : WE control 



Address 

or 

CE 
WE 

Data in 
Data out 



' tWC " 



w 



Data valid 



)ooo(W>d 



[— tow — 



High impedance 
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• Write cycle (2) : CE control 

Address ^ £ 

DE 
WE 

Data in 
Data out 



,twc 




High impedance 



During I/O pins are in the output state, the data input signals of opposite phase to the output must not be 
applied. 



Data Retention Characteristics 



(Ta=-25to+85°C) 



Item 


Symbol 


Test conditions 


-70LX/85LX/10LX/12LX 


-70LLX/85LLX/1 0LLX/1 2LLX 


Unit 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Data retention 
voltage 


Vdr 


CE £ Vcc-0.2V 


2.0 




5.5 


2.0 




5.5 


V 


Data retention 
current 


ICCDR1 


Vcc=3.0V 
CE £ 2.8V 


-25 to +85 °C 






20 






6 




-2510+70^ 






10 






3 


-25 to +40 °C 






2 






0.6 


+25 1 




0.25 


1 




0.1 


0.3 


ICCDR2 


Vcc=2.0 to 5.5V 
CE £ Vcc-0.2V 




0.5** 


50 




0.2** 


10 


uA 


Data retention 
setup time 


tcDRS 


Chip disable to data 
retention mode 
















ns 


Recovery time 


tn 




tRC* 






tRC* 






ns 



* tRC : Read cycle time 
** Vcc=5V,Ta=25°C 



Data Retention Waveform 

tCDRS 



Vcc 
4.5V 

2.2V 

Vdr 
CE 

GNO 



Data retention mode 









/ 
















-\ 



CE a Vcc - 0.2V 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 



I 



0.8 



0.6 









































































/ 






































= 2f 


i°C 



















ICC! 



ICC2 



4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 

Supply current vs. Frequency 

120 100 8 5 70 ns 



5 0.7 5 











i 










w 


rite 






















Rea< 


i 
























A 
























* 






















— 











4 8 12 16 

Frequency (1/tRC 1/twc) (MHz) 

Access time vs. Supply voltage 



E 
o 
z 

0) 

E 

§ 
< 

I 

s 



0.6 





































































" tAA, 
tOE 


tco - 






































T. 


= 2! 


5"C 



















4.5 4.75 5.0 5.25 

Vcc - Supply voltage (V) 



Supply current vs. Ambient temperature 



5 1-2 



Ul 

I 



0.8 



0.6 



-Vcc = 5.0V 



ICC2 



Icci 



20 20 40 60 80 
Ta - Ambient temperature CC) 

Access time vs. Load capacitance 

1.6 



o 1.0 

8 

* 0.8 











t 




/ 










tOE 




r 












z 




AA, t< 





























































Ta 


= 25 


s c. v 


:c = S 


.OV 




4 
















100 200 300 400 

Cl - Load capacitance (pF) 
Access time vs. Ambient temperature 



1.4 



i 1-? 



< 

I 

S c 

d 

a 

i 



0.6 





















































t 


kA. tC0_ 
>E 












t< 
























Vcc 


= 5.0V 



















-20 20 4 60 80 

Ta - Ambient temperature (X) 
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Standby current vs. Supply voltage 




3.0 4.0 5.0 6.0 

Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 



1.0 



0.9 



0.8 























































VlL. 


VlH 








J ■ 












































Ta 


= 25 


"C 



















4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 
Output high current vs. Output high 

1.4 



OS 







































































K 




































Vc 


c = 5 


.OV 












\ 







Voh - Output high voltage (V) 



Standby current vs. Ambient temperature 

70 f 




-20 20 40 60 
Ta - Ambient temperature CC) 

Standby current vs. Ambient temperature 

1.4 



1 1.2 

o 
z 

I 1.0 



-20 20 40 60 80 
Ta - Ambient temperature ( °C ) 

Output low current vs. Output low voltage 



S- 1.8 



C 
1 

3 

i 1.0 
£ 





















i 








/ 








































































/ 






Vc 


: = 5.0V 














I 



0.2 



0.4 



0.6 0.8 
Vol - Output low voltage (V) 
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Package Outline Unit : mm 

CXK58257ATM 28pin tsop (Plastic) 




Note) Dimensions marked with * 
do not include resin residue- 



SONY NAME 


TS0P-28P-L01 


EIAJ NAME 


TSOP02B-P-0000-A 


JEDEC CODE 





CXK58257AYM 



2Boin TSOP (Plast ic) 




Note) Dimensions marked with ♦ 
do not include resin residue. 



SONY NAME 


TSOP-2BP-L01R 


EIAJ NAME 


TSOP028-P-0000-B 


JEOEC CODF 
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32768-word X 8 bit High Speed CMOS Static RAM 



Description 

CXK58257P/SP/M is a 262, 1 44 bits high speed 
CMOS static RAM organized as 32,768 words by 
8 bits and operates from a single 5V supply. This 
device is suitable for use in high speed and low 
power applications in which battery back up for 
nonvolatility is required. 
Features 

• Fast access time: (Access time) 
CXK58257P/SP/M -70L, 70LL 70ns (Max.) 
CXK58257P/SP/M-85L, 85LL 85ns (Max.) 
CXK58257P/SP/M-10L, 10LL 100ns (Max.) 
CXK58257P/SP/M-12L, 12LL 120ns (Max.) 

• Low power operation: 
CXK58257P/SP/M-70LL, 85LU 10LU 12LL; 
Standby/Operation: 5 /uW (Typ.)/40 mW (Typ.) 
CXK58257P/SP/M-70L 85L, 10L 12U 
Standby/Operation: 10 (iW (Typ.)/40 mW (Typ.) 

. Single +5V supply: +5V ±10% 

. Fully static memory .. . No clock or timing 

strobe required 
. Equal access and cycle time 
. Common data input and output: three state 
output 

. Directly TTL compatible: All inputs and 
outputs 

. Low voltage data retention: 2.0V (Min.) 

• Available in 28pin 600-mil DIP, 300-mil DIP 
and 450-mil SOP 

Function 

32768-word X 8 bit static RAM 
Structure 

Silicon gate CMOS IC 
Block Diagram 




Package Outline 



Unit: mm 



CXK58257P 28 Pin DIP (Plastic) 

3 6.8 ; o2 



o 



o 





DI P-28P-CM 



CXK58257SP 28 Pin DIP (Plastic) 




DI P-2BP-06 



CXK58257M 28 Pin SOP (Plastic) 



SflflBfiflBflPf 






BBBi 








5a 
a 


a 


O 








it mi 






1 



, - 101 0.1 6 I 



(innnnnnnnnnnr 



r$lio.i aiei 



SOP-28P-L05 
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Pin Configuration (Top View) 



Pin Description 




Symbol 


Description 


AO to A14 


Address input 


1/01 to I/08 


Data input output 


CE 


Chip enable input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


Power supply 


GND 


Ground 



Absolute Maximum Ratings 



(Ta=25°C, GND=0V) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


-0.5 to +7.0 


V 


Input voltage 


Vin 


-0.5* to Vcc+0.5 


V 


Input and output voltage 


Vi/o 


-0.5* to Vcc+0.5 


V 


Allowable power dissipation 


Pd 


CXK58257P/SP 


1.0 


w 




CXK58257M 


0.7 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


-55 to +150 


°c 


Soldering temperature 


Tsolder 


260-10 


°Csec 


*Note) Vin. Vi/o=-3.0V Min. for pulse width less than 50 ns. 
Truth Table 



CE 


0E 


WE 


Mode 


1/01 to I/08 


Vcc Current 


H 


X 


X 


Not Selected 


High Z 


ISB1, ISB2 


L 


H 


H 


Output Disable 


High Z 


ICC1, ICC2 


L 


L 


H 


Read 


Data out 


ICC1 , ICC2 


L 


X 


L 


Write 


Data in 


ICC1, ICC2 



Note) X: "H" or "L" 

DC Recommended Operating Conditions (Ta=0 to +70°C, GND=0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc+0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



"Note) VlL=-3.0V Min. for pulse width less than 50 ns. 



187 



SONY 



CXK58257P/SP/M 



Electrical Characteristics 
DC and operating characteristics 



(Vcc=5V±10%, GND=OV, Ta=0to + 70°C) 



Item 


Symbol 


Test condition 


CXK58257P/SP/M 
-70L/85L/10L/12L 


CXK58257P/SP/M -70LL 
85LL/10LL/12LL 


Unit 


Min. 


Typ.* 


Max. 


Min. 


Typ.* 


Max. 


Input leakage 
current 


Ili 


Vin=GND to Vcc 


-0.5 




0.5 


-0.5 




0.5 


juA 


Output leakage 
current 


lLO 


CE=Vih or OE=Vih 
Vi/o=GND to Vcc 


-0.5 


- 


0.5 


-0.5 


- 


0.5 


it A 


Operating power 
supply current 


ICC1 


CE=Vil, 

Vin=Vih or Vil, 
l0UT=0mA 

CES0.2V 
VinS0.2V 
orSVcc-0.2V 


- 
— 


8 

3 


15 

7 


' _ 
— 


8 

3 


15 
7 


m A 
mA 


Average 

operating 

current 


ICC2 


Min. cycle 


70L/70LL 


— 


45 


70 




45 


70 


mA 


85L/85LL 




40 


70 




40 


70 


mA 


Duty=100% 
loUT=OmA 


10L/10LL 




35 


70 




35 


70 


mA 


12U12LL 




30 


70 




30 


70 


mA 


Standby current 


I SB 1 
ISB2 


CfeVccV0.2V 
CE=Vih 




0.002 
0.2 


0.1 

2 




0.001 
0.2 


0.05 
2 


mA 
mA 


Output high 


VOH 
















V 


voltage 


Ioh=— 1 .OmA 


2.4 






2.4 






Output low 


Vol 


Iol=2.1 mA 






0.4 






0.4 


V 


| voltage 

















*Note) Vcc=5V, Ta=25°C 
Capacitance 



(Ta=25°C, f=1 MHz) 



Item 


Symbol 


Test Condition 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin=0V 




6 


PF 


Input/output capacitance 


Ci/o 


Vi/o=OV 




8 


PF 



Note) This parameter is sampled and is not 100% tested. 
AC Characteristics 



Item 


Condition 


Input pulse high level 


Vih=2.2V 


Input pulse low level 


Vil=0.8V 


Input rise time 


tr=5ns 


Input fall time 


tf=5ns 


Input and output reference level 


1 ,5V 


Output load 


85L/85LL/10L/10LL 
12L/12LL 


C L * = 100pF, 1TTL 


70L/70LL 


C L * = 30pF, 1TTL 



- 



Cl includes scope and jig capacitan 



ces. 
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• Read cycle 



Item 


Symbol 


CXK58257 

P/SP/M 

-70L/70LL 


CXK58257 

P/SP/M 

-85L/85LL 


CXK58257 

P/SP/M 

-10L/10LL 


CXK58257 

P/SP/M 

-12L/12LL 


Unit 






Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 




Read cycle time 


tRC 


70 


- 


85 


- 


100 


- 


120 


- 


ns 


Address access time 


tAA 


— 


70 


— 


85 


— 


100 


— 


120 


ns 


Chip enable access time 


tco 


- 


70 


- 


85 


- 


100 




120 


ns 


Output enable to output valid 


tOE 




oc 
OO 




45 




50 




60 


ns 


Output hold from address change 


tOH 


5 




5 




10 




1 




ns 


Chip enable to output in low Z(CE] 


tLZ 


10 




10 




10 




10 




ns 


Output enable to output 
in low Z (OE) 


tOLZ 


5 




5 




5 




5 




ns 


Chip disable to output 
in high Z (CE) 


tHZ* 





30 





30 





35 





40 


ns 






















Output disable to output 
in high Z (OE) 


tO HZ* 





30 





30 





35 





40 


ns 



*Note) tHZ and tOHZ are defined as the time at which the outputs become the high impedance state 
and are not referred to output voltage levels. 



• Write cycle 



Item 


Symbol 


CXK58257 

P/SP/M 

-70L/70LL 


CXK58257 

P/SP/M 

-85L/85LL 


CXK58257 

P/SP/M 

-10L/10LL 


CXK58257 

P/SP/M 

-12L/12LL 


Unit 






Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 










Write cycle time 


twc 


70 




85 




100 




120 




ns 










Address valid to end of write 


tAW 


65 




75 




80 




100 




ns 














Chip enable to end of write 


tew 


65 




75 




80 




100 




ns 


Data to write time overlap 


tDW 


30 




40 




40 




50 




ns 










Data hold from write time 


tDH 






















ns 










Write pulse width 


tWP 


55 




60 




70 




80 




ns 










Address setup time 


tAS 






















ns 


Write recovery time (WE) 


tWP, 






















ns 










Write recovery time (CE) 


tWRI 






















ns 










Output active from end of write 


tow 


5 




5 




10 




10 




ns 


Write to output in high Z 


tWHZ* 





30 





30 





30 





30 


ns 



*Note) tWHZ is defined as the time at which the outputs become the high impedance state and are not 
referred to output voltage levels. 
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Timing Waveform 

Read cycle (1): CE=OE=Viu WE=Vih 



Address 



OE 



Z3C 



tuc- 



. Read cycle (2): WE=Vih 



CE 





• t AA - 

• toH ► 






Previous data valid - 


<xxx> 


Data valid 




/ 



High impedance 



. Write cycle (1): WE control 



OE 



Data in 



7^; 



_ 




4C 



xxxxxxx > 



High impedance 
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. Write cycle (2): CE control 




During I/O pins are in the output state, the data input signals of opposite phase to the output must 
not be applied. 



Data Retention Characteristics (Ta=0 to 70°C) 



Item 


Symbol 


Test condition 


CXK58257P/SP/M 
-70L/85L/10L/12L 


CXK58257P/SP/M -70LL 
85LL/10LL/12LL 


Unit 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Data retention 
voltage 


Vdr 


CESVcc— 0.2V 


2.0 




5.5 


2.0 




5.5 


V 


Data retention 
current 


ICCDR! 


Vcc=3.0V 
CES2.8V 


Ta=0' C to 70 C 




1 


50 




0.4 


10 


m 


Ta=0 Cto50'C 










0.4 


5 


25°C 










0.4 


1 


ICCDR2 


Vcc=2.0 to 5.5V 
CESVcc— 0.2V 




0.002 


0.1 




0.001 


0.05 


mA 


Data retention 


tCDRS 


Chip disable to 
















ns 


setup time 


data retention mode 










Recovery time 


tR 




tRC* 






tRC* 






ns 



* fee Read cycle time 
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Supply current vs. Supply voltage 



Supply current vs. Ambient temperature 



1.4 



- 1.2 



> 1.0 
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o 
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_ 1.0 



Supply current vs. Frequency 
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Standby current vs. Supply voltage Standby current vs. Ambient temperature 



2 
B9 



CD 

to 




3.0 4.0 5.0 

Vcc ■ Supply voltage (V) 



o 



20 
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5 
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v c 
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ov 
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Ta - Ambient temperature (°C) 



80 



Input voltage vs. Supply voltage 



Standby current vs. Ambient temperature 
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4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 

Output high current vs. 

Output high voltage 
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O 
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Vqh • Output high voltage (V) 
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SONY. CXK58267AP/ASP/AM ^SI^o^ll 



32768-word x 8-bit High Speed CMOS Static RAM 



Description 

CXK58267AP/ASP/AM is 262,144 bits high 
speed CMOS static RAM organized as 32,768 
words by 8 bits and operates from a single 5V 
supply. The CXK58267AP/ASP/AM's two chip 
enable inputs are useful for battery back up 
operation for nonvolatility. 

Features 

• Fast access time : (Access time) 
CXK58267AP/ASP/ AM-70L, 70LL 70ns(Max.) 
CXK58267AP/ ASP/ AM-85L, 85LL 85ns(Max.) 
CXK58267AP/ASP/ AM-10L, TOLL 100ns(Max.) 
CXK58267AP/ ASP/ AM -1 2L, 1 2LL 120ns(Max.) 

• Low power operation : 
CXK58267AP/ASP/AM-70LL, 85LL, 10LL. 1 2LL ; 
Standby : 1 uW (Typ.) 

Operation : 15mW (Typ.) 
CXK58267AP/ASP/AM -70L, 85L, 10L, 12L ; 
Standby : 2.5 uW (Typ.) 
Operation : 15mW (Typ.) 

• Single + 5V supply : + 5V ± 1 % 

• Fully static memory-No clock or timing 

strobe required 

• Equal access and cycle time 

• Common data input and output : 

three state output 

• Directly TTL compatible : 

All inputs and outputs 



CXK58267AP 
28 pin DIP (Plastic) 




CXK58267ASP 
28 pin DIP (Plastic) 



CXK58267AM 
28 pin SOP (Plastic) 





• Low voltage data retention : 2.0V (Min.) 

• Available in 28 pin 600mil DIP, 300mil DIP 
and 450mil SOP 



Function 

32768-word x 8-bit static RAM 

Structure ■ 

Silicon gate CMOS IC 



Block Diagram 




Pin Configuration 

(Top View) 



Pin Description 




Symbol 


1 

Description 


AO to 


Address input 


A14 


1/01 to 
I/08 


Data input/output 


CET, 
CE2 


Chip enable 1 , 2 
input 






WE 


Write enable input 


Vcc 


+ 5V power supply 


GND 


Ground 
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Absolute Maximum Ratings 



(Ta = 25°C, GND = 0V) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


-0.5 to +7.0 


V 


Input voltage 


VlN 


-0.5* to Vcc + 0.5 


V 


Input and output voltage 


Vi/o 


- 0.5* to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


CXK58267AP/ASP 


1.0 


w 


CXK58267AM 


0.7 


Operating temperature 


Topr 


to + 70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 


260-10 

1 


°C • sec 



* Vin, Vi/o = -3.0V Min. for pulse width less than 50ns. 



Truth Table 



CET 


CE2 


WE 


Mode 


1/01 to 1/08 


Vcc Current 


H 


X 


X 


Not selected 


High Z 


Isbi, ISB2 


X 


L 


X 


Not selected 


High Z 


ISB1, ISB2 


L 


H 


H 


Read 


Data out 


ICC1, ICC2 


L 


H 


L 


Write 


Data in 


ICC1, ICC2 


x : "H" or 


"L" 









DC Recommended Operating Conditions (Ta = to +70°C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* Vil = - 3.0V Min. for pulse width less than 50ns. 
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Electrical Characteristics 

• DC and operating characteristics 



(Vcc = 5V ± 10%, GND = 0V, Ta = to + 70°C) 



Item 


Symbol 


i esx conuiiions 


-70L/85L/10L/12L 


-70LL/85LL/10LL/12LL 


Unit 


Min. 


Tvd * 


M3X. 


Min. 


Tvd * 

i yy. 


Msx. 


Input leakage 
current 


jy 


Vin - GND to Vcc 


-0.5 





0.5 


-0.5 





0.5 


HA 
























Output 
leakage 


Ilo 


CET = Vih or CE2 = Vil or 
WE = Vil, 


-0.5 





0.5 


-0.5 





0.5 






current 




Vi/o = GND to Vcc 


















Operating 
power 




CET = Vil, CE2 = Vih, 
Iout = 0mA 





3 


10 





3 


10 






Icci 














mA 


CET = 0.2V, CE2 = Vcc - 0.2V 
Vin = 0.2V or Vcc - 0.2V 














supply current 






1 


5 






5 






Average 

operating 

current 


ICC2 


Min. cycle 


70L/70LL 




30 


50 




30 


50 


mA 


85L/85LL 




25 


50 




25 


50 


Duty =100%, 
Iout = 0mA 








10L/10LL 




23 


50 




23 


50 


12L/12LL 




20 


50 




20 


50 


Standby 
current 


ISB1 


CE2 ^ 0.2V 

( CE1 S Vcc - 0.2V 
or VCE2 5 Vcc - 0.2V 


to 70 °C 






25 






5 


uA 


to 40 °C 






5 






1 


25 °C 




0.5 


2 




0.2 


0.5 








ISB2 


CE2 = Vil, or CE1 = Vih 




0.6 


3 




0.6 


3 


mA 


Output high 
voltage 


VOH 


Ioh = - 1 .0mA 


2.4 






2.4 






V 
























Output low 
voltage 


Vol 








0.4 








V 


l0L = 2.1mA 










0.4 



* Vcc = 5V, Ta = 25°C 
I/O capacitance 



(Ta = 25°C, f = 1MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = 0V 




6 


PF 


I/O capacitance 


Ci/o 


Vi/o = 0V 




8 


PF 



Note) This parameter is sampled and is not 100% tested. 
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AC characteristics 

• AC test conditions (Vcc = 5V±10%, Ta = to +70°C) 



Item 


Conditions 


Input pulse high level 


Vih = 2.2V 


Input pulse low level 


Vil = 0.8V 


Input rise time 


tr = 5ns 




Input fall time 


tf = 5ns 


Input and output reference level 


1.5V 


Output load 
conditions 


85L/85LL/ 10L/ 10LL/ 
12L/12LL 


Cl* = lOOpF, 1TTL 


70L/70LL 


C L *=30pF, 1TTL 



Cl includes scope and jig capacitances. 



TTL 

l> 



Cl =±= 



itr 
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• Read cycle 



Item 


Symbol 


-70L/70LL 


-85L/85LL 


— 10L/10LL 


-12L/12LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


70 




85 




100 




120 




ns 


Address access time 


tAA 




70 




85 




100 




120 


ns 


Chip enable access time 
(CE1 , CE2) 


tcoi, 

tC02 




70 




85 




100 




120 


ns 


Output hold from address 
change 


tOH 


20 




20 




20 




20 




ns 


Chip enable to output in 
low Z (CE1 , CE2) 


tLZI, 
tLZ2 


10 




10 




10 




10 




ns 


Chip disable to output in 
high Z (CE1, CE2) 


tHZ1*, 
tHZ2* 





30 





30 





30 





30 


ns 



tHZi and tHZ2 are defined as the time required for outputs to turn to high impedance state 
and are not referred to as output voltage levels. 



• Write cycle 



Item 


Symbol 


-70L/70LL 


-85L/85LL 


-10L/10LL 


-12L/12LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


70 




85 




100 




120 




ns 


Address valid to end of 
write 


tAW 


65 




75 




80 




100 




ns 


Chip enable to end of write 


tew 


65 




75 




80 




100 




ns 


Data to write time overlap 


tDW 


30 




30 




35 




40 




ns 


Data hold from write time 


tOH 






















ns 


Write pulse width 


tWP 


50 




50 




60 




70 




ns 


Address setup time 


tAS 






















ns 


Write recovery time (WE) 


tWR 






















ns 


Write recovery time 
(CE1, CE2) 


tWR1 






















ns 


Output active from end of 
write 


tow 


10 




10 




10 




10 




ns 


Write to output in high Z 


tWHZ * 





25 





25 





25 





25 


ns 



twHZ is defined as the time required for outputs to turn to high impedance state and is not 
referred to as output voltage level. 
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Timing Waveform 

• Read cycle (1 ) : CET = Vil, CE2 = Vih, WE = Vih 



Address 



I3< 



■ tRC - 





• tAA - 

- tOH 






Previous data valid - 


<xxx> 


Data valid 



• Read cycle (2) : WE = Vih 



Address 



CET 



CE2 



Data out 



)d 



- tcoi - 

— tLZl - 



■ tC02 - 
• tLZ2 - 



High impedance 



J. 



Write cycle (1) : WE control 



Address 

CET 

CE2 
WE 



Z3< 



■ 

Data out 



- twc - 



- tAW - 

- tew- 



Data in 



Data valid 



tWHZ 




High impedance 



SONY* 



CXK58267AP/ASP/AM 



' Write cycle (2) : CE1 control 



Address 



V 



CE2 
WE 

Data in 
Data out 



zzzzz 



. Data valid ; 

-In /I 



High impedance 



• Write cycle (3) : CE2 control 



^dd^ess ^ ^ 



CET 
CE2 

WE 

Data in 
Data out 







>CI 



- tAW 



-Z<Zd 



r 

-A 



z 



tWRl 
*2 





- — tow - 


• tDH — 




. Data valid 
N 1 


1 



High impedance 



*1. A write occurs during the period of CE1 and WE being low and CE2 being high. 

*2. twRi is measured from the earlier of CE1 or WE going high and CE2 going low to the 



end of write cycle. 



*3. During I/O pins are in the output state, the data input signals of opposite phase to the 
output must not be applied. 
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Data Retention Characteristics 



(Ta = to 70 °C) 



Item 


Symbol 


Test con< 


ditions 


-70L/85L/ 
10L/12L 


-70LL/85LL/ 
10LL/12LL 


Unit 








Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Data retention 
voltage 


Vdr 


* i 


2.0 





5.5 


2.0 





5.5 


V 


























to 70 °C 






10 






3 




Data retention 
current 


ICCDRI 


Vcc = 3.0V*i 
















1 1 A 


to 40 °C 






2 






0.6 


25 °C 




0.25 


1 




0.1 


0.3 


ICCDR2 


Vcc = 2.0 to 5.5V *1 




0.5 


25 




0.2 


5 


HA 


Data retention 
setup time 


tCDRS 


Chip disable to data 
retention mode 
















ns 


Recovery time 


tR 




tRC* 2 






tRC* 2 






ns 



*1. CE1 = Vcc — 0.2V, CE2 £ Vcc - 0.2V (CE1 control) or CE2 2 0.2V (CE2 control) 
* 2. tRC : Read cycle time 



Data retention waveform 

• Low supply voltage data retention waveform (1) (CE1 control) 



Vcc 
4.5V 



2.2V 
Vdr 

err 



Data retention mode 





\ 




/ 






7 


A L 
\ / 


\ 





GND 



CTTSVCC-0.2V 



• Low supply voltage data retention waveform (2) (CE2 control) 

Data retention mode 



Vcc • 
,5V ■ 

CE2 . 
Vdr . 

0.4V 
GND 



tCDRS 



CE2 a 0.2V 



■ 
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of Representative Characteristics 
Supply current vs. Supply voltage 



E 
| 
z 
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0.6 













































































































Ta 


= 2E 


X 



















Icci 



ICC2 



4.5 4.75 5.0 5.25 5.5 

Vcc- Supply voltage (V) 



Supply current vs. Frequency 



1.0 



I 0.75 



0.5 



0.25 













1 








V 


/rite 




































Rea 


i 







































































4 8 12 16 

Frequency (1/tRC, 1/twc) (MHz) 

Access time vs. Supply voltage 




4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 



Supply current vs. Ambient temperature 



0.8 



0.6 













































































































Vc 


: = 5 


OV 



















ICC2 



Icci 



20 40 60 80 

Ta - Ambient temperature CO 

Access time vs. Load capacitance 



1.6 



1.4 



< 

I 

1 



1.0 



OB 















7 














/ 






























tAA, 
tC02 


tcoi 




































I 




Ta = 


= 25' 


C. Vc 




,0V 


A 

















100 200 300 400 

Ci - Load capacitance (pF) 

Access time vs. Ambient temperature 



8 
< 

i 



1.4 



1.2 



1.0 



as 



0.6 





























































tAA, 


tcoi 














tC02 






























Vc 


c = 5 


OV 



















20 40 60 80 

Ta - Ambient temperature (°C) 
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Standby current vs. Supply voltage 



0.6 



0.2 

















/ 








































ISB 


- 


















' ISE 


2 






























Ta 


= 25 


°C 



















2.0 3.0 4.0 5.0 6.0 

Vcc — Supply voltage (V) 

Input voltage level vs. Supply voltage 




4.75 5.0 5.25 5.5 
Vcc - Supply voltage (V) 

Output high current vs. Output high voltage 



~ 1.4 



1.0 



0.8 



0.6 













































































































Vcc 


: = 5 


OV 












\ 







2 3 4 

Voh- Output high voltage (V) 



Standby current vs. Ambient temperature 



■2 10 

(0 

E 
I 



0.5 



0.2. 













































































Vet 


= 5. 


DV 



















20 40 60 80 

Ta — Ambient temperature C°C) 

Standby current vs. Ambient temperature 

1.4 r 



E 1.2 
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Vcc 
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3V 



















I 20 40 60 80 

Ta - Ambient temperature (°C) 

Output low current vs. Output low voltage 
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2 1.0 
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Package Outline Unit : mm 

CXK58267AP 28pin dip (Plastic) 600mii 4.29 

.a-Q.n n,n n..n.n .a_ci_ix.n.n a. 



O 



O 



l -L_r-CTTU U U U U tJ-LjCTTJ"tj 
1 

2.5 4 , 





SONY NAME 


DI P-28P-04 


EIAJ NAME 


•DIP028-P-0600-0 


JEOEC CODE 





K58267ASP 



28pin DIP (Plastic) 300mil 2.0g 



CXK58267AM 




O 



SONY NAME 


0IP-28P-06 


EIAJ NAME 


•OIP028-P-0300-A 


Ijedec code 


M0-058-AB. 


450m i 


« (Similar) 

0.7g 
23-i.U 



^27 




SONY NAME 


SOP-2BP-U05 


EIAJ NAME 


• SOP028-P-0450-A 


jeoec ccoe 
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32768-word x 8-bit High Speed CMOS Static RAM 







Description 

CXK58267ATM/AYM is a 256K bits, 32768 
words by 8 bits, CMOS static RAM. It is suitable 
for portable and battery back-up systems which 
require extremely small package and low stand-by 
current. It has two chip enable control inputs, 
CE1 & CE2, which allow to achieve multiple 
memory use with battery back-up applications. 

Features 

• Two Chips Enable Control Inputs 
Provide Stand-by/Data Retention Mode 
CE1 : Low Active 

CE2 : High Active 

• Thin Small-outline Packages: 
CXK58267ATM : 8mm x 13.4mm 28 pin TSOP 
CXK58267AYM : 8mm x 13.4mm 28 pin TSOP 

(Mirror image pinout) 

• Low stand-by current : 
L-Version : 

25 uA (Max.) @ Vcc = 5.5V, Ta = to 70 °C 
LL-Version : 

5 uA (Max.) @Vcc = 5.5V, Ta = to 70°C 

• Low voltage data retention : 2.0V (Min.) 

• Fast access time : (Access time) 
CXK58267ATM/AYM-70L, -70LL 70ns (Max.) 
CXK58267ATM/ AYM-85L, -85LL 85ns (Max.) 
CXK58267ATM/AYM-10L-10LL 100ns (Max.) 
CXK58267ATM/AYM-12L, -12LL 120ns (Max.) 

• Single + 5V Supply : + 5V ± 1 % 

Function 

32768-word x 8-bit static RAM 

Block Diagram 



CXK58267ATM CXK58267AYM 
28 pin TSOP (Plastic) 28 pin TSOP (Plastic) 





Structure 

Silicon gate CMOS IC 




Pin Description 






Symbol 


Description 


AO to A14 


Address input 


1/01 to I/08 


Data input/output 


CET, CE2 


Chip enable 1 , 2 input 


We 


Write enable input 






Vcc 


+ 5V power supply 






GND 

1 


Ground 



Pin Configuration (Top View) 




OXK50267 /\"1-M 



TMAIO 

TT] i/oi 

in \/oi 

TTI l/M 

Tn i/os 
Tn i/o* 

TTJuNu 
171 i/oj 
TTI t/02 
TTI i/ol 
"iTUo 
~TIai 
~TIa; 



a< r~T 



ah r~r 

AM 

»ccrzT 

m nr 

auITF 

ai el 
aj rrr 
a 1 1 dx 

cez [TT 



o 



C X PC 5 8 2 6 7 A Y M 
( Mirror !*•«« PI n • u I ) 



o 



"Ha; 

TlAI 

TTIao 
TTI i/o i 
TTI )/oj 
TTI i/o3 
TDcno 
TTI i/o4 
TTI i/os 
TTI 1/06 
Til i/oi 

Tn i/oi 

in en 

JJjAll 
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Absolute Maximum Ratings 



(Ta = 25°C, GND = OV) 



Item 


Symbol 


Rating 


unit 


Supply voltage 


v/ 

VCC 


— (J.O to + fJj 


V 


inpux voiidyt) 


VIN 




w 

V 


Input and output voltage 


Vi/o 


-0.5* to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


0.7 


w 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 


235 • 1 


°C • sec 



* Vin, Vi/o = - 3.0V Min. for pulse width 



Truth Table 



less 



than 50ns. 



CET 


CE2 


WE 


Mode 


1/01 to 1/08 


Vcc Current 


H 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


X 


L 


X 


Not selected 


High Z 


ISB1, ISB2 


L 


H 


H 


Read 


Data out 


ICC1, ICC2 


- 


H 

1 


L 


Write 


Data in 


ICCI, ICC2 



x : "H" or "L" 

DC Recommended Operating Conditions (Ta = to +70°C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


V 1L 


-0.3* 




0.8 


V 



Vil = - 3.0V Min. for pulse width less than 50ns. 
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Electrical Characteristics 

• DC and operating characteristics 



(Vcc = 5V± 10%, GND = 0V, Ta = to + 70°C) 



Item 


Symbol 


Test conditions 


-70L/85L/10L/12L 


- 70LL/85LL/1 OLL/1 2LL 


Unit 


Min. 


Typ* 


Max. 


Min. 


Typ.* 


Max. 


Input leakage 


ILI 


Vin = GND to Vcc 


-0.5 





0.5 


-0.5 





0.5 


1 1 A 
UA 


current 




















Output 
leakage 




CET = Vih or CE2 = Vil or 
WE = Vil, 
















Ilo 


-0.5 




0.5 


-0.5 




0.5 


UA 


current 




Vi/o = GND to Vcc 
















Operating 
power 

supply current 


Icci 


CET = Vil, CE2 = Vih, 
Iout = 0mA 




3 


10 




3 


10 


mA 


CET = 0.2V, CE2 = Vcc - 0.2V 
Vin = 0.2V or Vcc - 0.2V 




1 


5 




.1 


5 




















Average 

UfJteir a Lilly 

current 


ICC2 


Min. cycle 
Duty = 100%, 
Iout = 0mA 


70L/70LL 




30 


50 




30 


50 


m A 


85L/85LL 




25 


50 




25 


50 


10L/10LL 




23 


50 




23 


50 


12L/12LL 




20 


50 




20 


50 


Standby 
current 


ISB1 


CE2 ^ 0.2V 

( CE1 S Vcc - 0.2V 
or ^CE2 6 Vcc - 0.2V 


to 70°C 






25 






5 


uA 


to 40°C 






5 






1 


25 °C 




0.5 


2 




0.2 


0.5 


ISB2 


CE2 = Vil, or CE1 = Vih 




0.6 


3 




0.6 


3 


mA 


Output high 
voltage 


VOH 


Ioh = — 1 .0mA 


2.4 






2.4 






V 


Output low 
voltage 


Vol 


Iol = 2.1mA 






0.4 






0.4 


V 


* Vcc = 5V, Ta = 25°C 
I/O capacitance 


(Ta = 25°C, f = 1MHz) 





Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = 0V 




6 


PF 


I/O capacitance 


Ci/o 


Vi/o = 0V 




8 


PF 



Note) This parameter is sampled and is not 100% tested. 
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AC characteristics 
• AC test conditions 



(Vcc = 5V± 10%, Ta = to + 70 °C) 



Item 


Conditions 


Input pulse high level 


Vih = 2.2V 


Input pulse low level 


Vil = 0.8V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output reference level 


1.5V 


Output load 
conditions 


85L/85LL/ 10L/ 10LL/ 
12L/12LL 


Cl*= lOOpF, 1TTL 


70L/70LL 


C L *=30pF, 1TTL 



* Cl includes scope and jig capacitances. 



Cl =±= 

ifr 



TTL 
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• Read cycle 



Item 


Symbol 


-70L/70LL 


-85L/85LL 


-10L/10LL 


-12L/12LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 










Read cycle time 


tRC 


70 




85 




1 00 




1 20 




ns 
























Address access time 


tAA 




I U 




oo 




100 




120 


ns 


Chip enable access time 
(CE1, CE2) 


tcoi . 

tC02 




70 




85 




100 




120 


ns 


Output hold from address 




20 




20 








20 






change 


tOH 






20 






ns 


Chip enable to output in 
low Z (CE1, CE2) 


to, 

tLZ2 


10 




10 




10 




10 




ns 


Chip disable to output in 
high Z (CE1, CE2) 


tHZ1*, 























30 





30 





30 





30 


ns 


tHZ2* 















* tHZi and tHZ2 are defined as the time required for outputs to turn to high impedance state 
and are not referred to as output voltage levels. 

• Write cycle 



Item 


Symbol 


-70L/70LL 


-85L/85LL 


-10L/10LL 


-12L/12LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


70 




85 




100 




120 




ns 


Address valid to end of 
write 


tAW 


65 




75 




80 




100 




ns 


Chip enable to end of write 


tew 


65 




75 




80 




100 




ns 


Data to write time overlap 


tDW 


30 




30 




35 




40^ 




ns 


Data hold from write time 


tDH 






















ns 


Write pulse width 


tWP 


50 




50 




60 




70 




ns 


Address setup time 


tAS 






















ns 


Write recovery time (WE) 


tWR 






















ns 


Write recovery time 
(CE1, CE2) 


tWRI 






















ns 






















Output active from end of 
write 


tow 






10 




10 




10 






10 










ns 


Write to output in high Z 


tWHZ* 





25 





25 





25 





25 


ns 



* twHZ is defined as the time required for outputs to turn to high impedance state and is not 
referred to as output voltage level. 
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Timing Waveform 

• Read cycle (1 ) : CET = V IL , CE2 = V, H , WE = Vih 



Address 



Data out 



ZX 



• Read cycle (2) : WE = Vih 



Address 
CUT 



CE2 



Data out 







- tAA • 



ZZZ^ 



- tcoi - 

tLZI - 



■ tC02 - 
■ tl_Z2 - 



High impedance 





• tAA - 

m tOH »■ 






Previous data valid - 


<XXX> 


Data valid 



a. 



Data valid 



Write cycle (1) : WE control 
Address 
CET 



CE2 
WE 

Data in 



Data 



UZZJt- 



tAS 



tAW - 

• tew- 



■ tWP - 

» 1 



tDH 



fC 



Data valid 



High impedance 
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• Write cycle (2) : CE1 control 

' Address )(" 



CE2 
WE 

Data in 



7 



Z 



tc 



Data valid 



Data out 







_ 



High impedance 



• Write cycle (3) : CE2 control 



Address 



zx 



CET 
CE2 

WE 

Data in 
Data out 



two ■ 



7 r / A/ / 



■ tAS - 



1 



■ tew - 



tWRI 
*2 



rzzn 



Data valid 



High impedance 



*1. A write occurs during the period of CE1 and WE being low and CE2 being high. 
*2. twRi is measured from the earlier of CE1 or WE going high and CE2 going low to the 
end of write cycle. 

*3. During I/O pins are in the output state, the data input signals of opposite phase to the 
output must not be applied. 
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Data Retention Characteristics 



(Ta = to 70 °C) 



Item 


Symbol 


Test conditions 


-70L/85L/ 
1 0L/ 1 2L 


- 70LL/85LL/ 
1 0LL/ 1 2LL 


Unit 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Data retention 
voltage 


Vdh 


*i 


2.0 





5.5 


2.0 





5.5 


V 


Data retention 
current 


ICCDRl 




to 70°C 






10 






3 


HA 


Vcc = 3.0V * 1 


to 40°C 






2 






0.6 






25 °C 




0.25 


1 




0.1 


0.3 


ICCDR2 


Vcc = 2.0 to 5.5V *i 




0.5 


25 




0.2 


5 


uA 


Data retention 
setup time 




Chip disable to data 
retention mode 
















tCDRS 


— o" — 













ns 


Recovery time 


tfl 




tRC* 2 






tRC* 2 






ns 















*1. CE1 £ Vcc -0.2V, CE2£ Vcc -0.2V (CE1 control) or CE2 S 0.2V (CE2 control) 
*2. tRC : Read cycle time 

Data retention waveform 

• Low supply voltage data retention waveform (1) (CE1 control) 



Vcc ■ 
4.5V 

2.2V 
Vdr 
CET 

GND 





tCDRS 


Data retention mode 
* *■ 


tR 






\ 




/ 























CET £ Vcc - 0.2V 



• Low supply voltage data retention waveform (2) (CE2 control) 




Data retention mode 



CE2 S 0.2V 




n 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 




Ice I 



ICC2 



4.75 5.0 5.25 

Vcc - Supply voltage (V) 



5.5 



1.0 

1 

1 0.75 

6 
z 

I 0.5 

3 

u 

> 
a 
a 

w 0.25 

I 



Supply current vs. Frequency 

120100 85 70 ns 











I 












rite 




































Rea 


d 







































































4 8 12 16 

Frequency (1/tnc. 1/twc) (MHz) 
Access time vs. Supply voltage 



z 

g> 
E 



1.0 



< 

I 



0.8 



0.6 



















































— Xt 

tc 
















.a, ICOl 
02 






































Ta 


= 25 


•c 



















4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 



Supply current vs. Ambient temperature 



| 

o 
z 



l. 2 



1.0 



0.8 



IS 0.6 



Vcc = 5.0V 



ICC2 



ICC! 



20 40 60 80 

Ta — Ambient temperature CO 
Access time vs. Load capacitance 




100 200 300 400 

Cl - Load capacitance (pF) 
Access time vs. Ambient temperature 




20 40 60 80 

Ta- Ambient temperature (X) 
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Standby current vs. Supply voltage 



1.0 



0.6 



J2 0.2 

















/ 
















u 




























. 












ISB 


1 ~s 


















/ 1st 


2 






























Ta 


= 25 


°C 



















2.0 



3.0 4.0 5.0 

Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 



6.0 



1.2 



1.0 



0.9 



> 
J 
> 



0.8 







































































V 


IL. Vl 


■* 



















































Ta 


= 2E 


°C 



















4.5 



4.75 5.0 5.25 

Vcc - Supply voltage (V) 



5.5 



Output high current vs. Output high voltage 



^ I- 4 



8 
i 

J 



0.8 



0.6 













































































































Vc 


c = 5 


OV 



















5 



Voh - Output high voltage (V) 



Standby current vs. Ambient temperature 

20 



10 
5 

2 
1 

o.e 

0.2 





























































































Vc 


: = 5. 


3V 



















Ta — Ambient temperature C°C) 
Standby current vs. Ambient temperature 
1.4 



| 
o 



1.2 



5 1.0 



X 0.8 



0.6 





























































































































Vc 


: = 5. 


DV 



















20 40 60 

Ta - Ambient temperature CO 



80 



Output low current vs. Output low voltage 



& 1.8 



1.4 



1.0 



° 0.6 

4 













































































































































Vcc 


: = 5. 


3V 



































0.2 0.4 0.6 

Vol - Output low voltage (V) 



0.8 
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Package Outline Unit : mm 
CXK58267ATM 



28p i n TSOP ( P last i C ) 



• 8.0"" 



\2 "«x 
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marked with » 
udc resin residua. 



EIAJ HAME 



■>£0K COPE 



TSOP-2BP-L01 



T5OP028-P-0000-A 



CXK58267AYM 







2Bp i n TSOP (Plastic) 






TSOP-28P-L01R 




TSOP028-P-0000-B 


maams 
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■15/20/25 



32768-word x 9-bit High Speed CMOS Static RAM 



Description 

The CXK59288P/J is a high speed CMOS 
static RAM which consists of 32768-word x 
9-bit. It operates at 1 5ns/20ns/25ns access 
time from 5V single power supply. 

Features 

• High speed, low power consumption : 

Access time Power consumption 
(Max.) 

CXK59288P/J-1 5 15ns 
CXK59288P/J-20 20ns 
CXK59288P/J-25 25ns 

• Single + 5V power supply : 

- 1 5 5V ± 5 % 

- 20/25 5V ± 1 % 

• Fully static memory...No clock or timing 

strobe required. 

• Equal access and cycle time. 

• Directly TTL compatible all inputs and 
outputs. 

• Available in 32 pin 300mil DIP, 300mil SOJ 
package. 



(Typ. , Cycle=Min. ) 
500mW 
425mW 
375mW 



CXK59288P 
pin DIP (Plastic) 



CXK59288J 
32 pin SOJ (Plastic) 




Function 

32768-word X 9-bit static RAM 



Structure 

Silicon gate CMOS IC 



re 



Block Diagram 



Pin Configuration 

(Top view) 



Pin Description 




Symbol 


Description 


AO to 
A14 


Address input 


1/01 to 
I/09 


Data input/output 


CET, 
CE2 


Chip enable 1, 2 
input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V power supply 


GND 


Ground 


NC 


Non connection 
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Absolute Maximum Ratings 



(Ta = 25°C, GND = OV) 



Item 


Symbol 


Rating 


Unit 




Supply voltage 


Vcc 


- 0.5* to + 7.0 


V 




Input voltage 


VlN 


- 0.5 * to Vcc + 0.5 


V 




Input and output voltage 


Vi/o 


- 0.5* to Vcc + 0.5 


V 




Allowable power dissipation 


Pd 


1.0 


W 






to +70 


m 


Operating temperature 


Topr 




Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 


260- 10 


°C • sec 





* Vcc, Vin, Vi/o = - 3.5V Min. for pulse width 



less than 20ns. 

■ 



Truth Table 



CET 


CE2 


OE 


WE 


Mode 


1/01 to 1/09 


Vcc Current 


H 


X 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


L 


L 


X 


X 


Not selected 


High Z 


Icci, ICC2 


L 


H 


H 


H 


Output disable 


High Z 


ICC1, ICC2 


L 


H 


L 


H 


Read 


Data out 


ICCI , ICC2 


L 


H 


X 


L 


Write 


Data in 


ICCI , ICC2 



■ 



"H" or "L" 



DC Recommended Operating Conditions 



(Ta = to + 70°C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


- 15 


Vcc 


4.75 


5.0 


5.25 


V 


- 20/25 


4.5 


5.0 


5.5 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


v 



* Vil = - 3.0V Min. for pulse width less than 20ns. 
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Electrical Characteristics 

• DC and operating characteristics (Vcc = 5V ± 1 %*, GND = OV, Ta = to +70°C) 



Item 


Symbol 


Test conditions 


Min. 


Typ.** 


Max. 


Unit 


Input leakage current 


Ili 


Vin = GND to Vcc 


- 1 





- 1 


uA 


Output leakage 
current 


Ilo 


Vi/o = GND to Vcc, 
CE1 = Vih or CE2 = Vil 
or OE = Vih or WE = Vil 


- 1 





- 1 


uA 


Operating power 
supply current 


■ 

Icci 


CET = Vil, Vin = Vih or Vil, 
Iout = OmA 










Average operating 
current 


ICC2 


Cycle = Min, 
Duty =100%, 
Iout = OmA 


- 15 




100 


130 




-20 





85 


120 


mA 


-25 





75 


120 






CE1 S Vcc - 0.2V, 










Standby current 


ISB1 


Vin S Vcc -0.2V or 
Vin ^ 0.2V 






1 


mA 


ISB2 


CET = Vih, Vin = Vih/Vil, 
Cycle = Min. 




15 


25 


mA 


Output high voltage 


VOH 


Ioh = - 4.0mA 


2.4 






V 


Output low voltage 


Vol 


Iol = 8.0mA 






0.4 


V 



* Vcc = 5V ± 5 % for CXK59288P/J-1 5 



** Vcc = 5V, Ta = 25°C 



I/O capacitance 



(Ta = 25°C, f = 1MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 




Input capacitance 


ClN 


Vin = 0V 




6 


PF 




I/O capacitance 


Ci/o 


Vi/o = 0V 




7 


pF 





Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

(Vcc = 5V± 10%*1, Ta = to +70°C) 



Item 


Conditions 


Input pulse high level 


Vih = 3.0V 


Input pulse low level 


Vil = 0V 


Input rise time 


tr = 3ns 


Input fall time 


tf = 3ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



Output Load (1) 

5V 



Output Load (2)* 3 

5V 



30pF 



I/O 

•2=t 



S480O- 

■ ; 2550. 
777" 



5pF : 



I/O 



4480O- 
4 2550 



* 1 Vcc = 5V ± 5 % for CXK59288P/J-1 5 
*2 including scope and jig capacitance 

*3 for tLZI, tl_Z2, tOLZ, tHZI, tHZ2, tOHZ, tOW, tWHZ 



Fig. 1 
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• Read cycle 



Item 

- 


Symbol 


- 15 


-20 


-25 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


15 




20 




25 




ns 


Address access time 


tAA 




1 5 




20 




25 


ns 


Ohin pnahlp arrp^^; timp fOF1 ^ 


tC01 




1 5 




20 




25 


ns 


f^hin pn^hlp flpfPQQ timp (T^F?^ 


tC02 




o 
o 




10 




12 


ns 


Output enable to output valid 


tOE 




8 




10 




12 


ns 


Output hold from address change 


tOH 


5 




5 




5 




ns 


Chip enable to output in low Z 
(PFT CF9) 


tLZI*, 
tLZ2* 


3 




3 




3 




ns 


Output enable to output in low Z (OE) 


tOLZ* 


2 




2 




2 




ns 


Chip disable to output in high Z 


tHZ1*. 




8 




9 




10 


ns 


(CET, CE2) 


tHZ2* 










Chip disable to output in high Z (OE) 


tOHZ* 




7 




8 




9 


ns 


Chip enable to power up time (CE1) 


tpu 

















ns 


Chip disable to power down time 

(CET) 


tPD 




15 




20 




25 


ns 



* Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1-(2). 
This parameter is sampled and is not 100% tested. 

• Write cycle 



Item 


Symbol 


- 15 


-20 


- 25 


Unit 


Min. 


Max. 


Min. I Max. 


Min. 


Max. 


Write cycle time 


twc 


15 




20 




25 




ns 


Address valid to end of write 


tAW 


10 




13 




15 




ns 


Chip enable to end of write 


tew 


1 1 




14 




16 




ns 


Data to write time overlap 


tDW 


8 




10 




12 




ns 


Data hold from write time 


tDH 

















ns 


Write pulse width 


tWP 


10 




13 




15 




ns 


Address set up time 


tAS 

















ns 


Write recovery time (WE) 


tWR 

















ns 














Write recovery time (CET, CE2) 


tWR1 

















ns 


Output active from end of write 


tow* 


3 




3 




3 




ns 


Write to output in high Z 


tWHZ* 





8 





9 





10 


ns 



* Transition is measured ±200mV from steady voltage with specified loading in Fig. T(2). 
This parameter is sampled and is not 100% tested. 
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Timing Waveform 

Read 



• Read cycle (1 ) : CE1 = OE = Vil, CE2 = Vih, WE = Vih 



Address 



Data out Previous data valid l^XXX^T 
I I 

• Read cycle (2) : WE = Vih 



Addess 



rjET 



CE2 



Y^W 



-tLZ 1 — »| 



zzz 



tC02 
tLZ2-» 



WWW 



Data out 



Data valid 



- 



— tOE U tOHZ- 

l\ 1 

(XXK Data valid S 

High impedance I VVYS / 



'Write cycle (1) : WE control 



Address 

m 

err 

CE2 
WE 

Data in 
Data out 



-tew- 



Ttw« 



2ZZZ2 



-to v\x\_ x 



-tow 





tDH 



t— — — j * 



Data valid 



High impedance 
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• Write cycle (2) : CE1 control 

Address 
fjE 



CE1 

CE2 
WE 

Data in 
Data out 

• Write cycle (3) : CE2 control 




-twp- 



7777; 



-tow 



tLZ"H 




Data valid *y > 



High impedance 



Address 
fjE 



CE2 
WE 

Data in 
Data out 



tAS 



/ 



f 



-»"|tWFU 



p tDW »|« tDH-*j 

-j ^ Data valid ^ > — 



* During I/O pins are in the output state, the data input signals of opposite phase to the 
output must not be applied. 
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Package Outline Unit : mm 
CXK59288P 



32 pin DIP (Plastic) 300mil 
Preliminary 



40.2-8:2 






32 

|- — — — — ~ — — : 




1 1 


1 O 
O 


O 




1 




1 




2.5 4 







0° -15° 



DI P-32P-03 



CXK59288J 



32 pin SOJ (Plastic) 300mil 
Preliminary 



32 1 71 

r-irHr-ir-ir-ir-ir-ir-innnnnnn 



2 0.9 6 -8:1 



o 



— 



+ 0.1 
0.7 3-0.0 4 



16 
1.2 7 



- .,+ 0.2 
2.2-0.1 1 



1.1 5MAX_ 



r U.U f D 



bo* 



SOJ-32P-02 
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32768-word x 9-bit High Speed CMOS Static RAM 



Description 

The CXK59290M/TM is a 294912 bits high 
CMOS static RAM organized as 32768 words by 9 bits 
and operates from a single 5V supply. This device is 
suitable for use in high speed and low power 
applications in which battery back up for nonvolatility is 
required. 



Features 

• Fast access time: 
CXK59290M/TM-70L 
CXK59290MH"M-10L 
CXK59290Mfl"M-12L 

• Low power operation: 
CXK59290M/TM-70L, 10L, 



(Access time) 
70ns (Max.) 
100ns (Max.) 
120ns (Max.) 
Standby/Operation 
12L: 



CXK59290M 
32 pin SOP (Plastic) 







CXK59290TM 
32 pin TSOP (Plastic) 





Function 

32768-word x 9-bit static RAM 



2.5 u W (Typ.)/1 5mW (Typ.) 

• Single +5V supply: +5V ± 10% 

• Fully static memory.. .No clock or timing strobe required. 

• Equal access and cycle time 

• Common data input and output: three state output 

• Directly TTL compatible: All inputs and outputs 

• Low voltage data retention: 2.0V (Min.) 

• Available in 32 pin 450mil SOP and 

32 pin 8mm x 20mm TSOP (EIAJ Standard) 

Block Diagram 



Structure 

Silicon gate CMOS IC 




l/OI 1/09 



Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Pin Description 



Symbol 


Description 


AO to 


Address input 


A14 


1/01 to 
I/09 


Data input/output 


CET, 
CE2 


Chip enable 1 , 2 
input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+5V power supply 


GND 


Ground 


NC 


No connection 



■ 

I 

■ 



Pin Configuration 

(Top View) 



NC 

NC 
AI2 E=| 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 
1/01 
1/02 
1/03 
1/04 
GND 



■ • 

2 
3 
4 
5 
6 
7 



32 
31 
30 
29 
28 
27 
26 



8 CXK59290M 25 

9 (32pS0P) 24 

10 23 

1 1 22 

12 21 

13 20 

14 19 

15 18 

16 1 7 



] Vcc 
] A14 
]pE2 
] WE 
] A13 
] A8 
] A9 
] A11 
3 OE 
3 A10 
] CE1 
3 1/09 
] 1/08 
3 1/07 
3 1/06 
3 1/0 5 



A11 
A9 

A8C3 
AI3 

WE1Z 
CE2 
A14C 
Vcc 

NC 

NCC 
A12 

A7 

A6 

A5 

A4 

A3CZI 



1 

2 
3 
4 
5 
6 
7 
8 
9 

1 O 
1 1 
12 
13 
14 
15 
16 



Z3 0E 
A10 
CE1 
1/09 
ZI 1/08 



27 =] 1/07 



CXK59290TM 
(32p TSOP) 



• 

_ 



26 
25 
24 
23 
22 
21 
20 
19 
18 
17 



1/06 
1/05 
GND 
1/04 

n 1/03 

1/02 
1/01 
AO 
A 1 
A2 



■ 
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Absolute Maximum Ratings 



(Ta=25°C,GND=0V) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


-0.5 to +7.0 


V 


Input voltage 


VlN 


-0.5*toVcc+0.5 


V 


Input and output voltage 


Vi/o 


-0.5 * to Vcc+0.5 


V 


Allowable power dissipation 


Pd 


0.7 


W 


Operating temperature 


Topr 


to +70 


°C 


Storage temperature 


Tstg 


-55 to +150 


°c 


Soldering temperature 


Tsolder 


M 


260-10 


°C • sec 


TM 


235-10 



* Vin, Vi/o=-3.0V Min. for pulse width less than 50ns. 
Truth Table 



CE1 


CE2 


OE 


WE 


Mode 


1/01 to I/09 


Vcc Current 




H 


X 


X 


X 


Not selected 


HighZ 


|SB1, ISB2 


X 


L 


X 


X 


Not selected 


HighZ 


ISBI, ISB2 


L 


H 


H 


H 


Output disable 


HighZ 


|CC1, ICC2 


L 


H 


L 


H 


Read 


Data out 


|CC1, ICC2 




L 


H 


X 


L 




Data in 


ICCI, ICC2 





x : "H" or "L" 

DC Recommended Operating Conditions (Ta=o to +70 °C , GND=0V) 



* Vil=-3.0V Min. for pulse width less than 50ns. 



■ 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 




Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 




Input high voltage 


VlH 


2.2 




Vcc+0.3 


V 




Input low voltage 


VlL 


-0.3* 




0.8 


V 
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Electrical Characteristics 

• DC and operating characteristics 



(Vcc=5V ± 10%, GND=0V, Ta=0 to +70 °C ) 



Item 


Symbol 


Test conditions 


Min. 


Typ.* 


Max. 


Unit 


Input leakage current 


111 


Vin=GND to Vcc 


-0.5 





0.5 


uA 


Output leakage current 


lLO 


CET=Vih or CE2=Vil or 
OE=Vih orWE=ViL, 
Vi/o=GND to Vcc 


— u.o 




n f\ 
u.o 


uA 


Operating power 
supply current 


Icci 


CET=Vil, CE2=Vih, louT=0mA 
Vin=Vih or Vil 




Q 
O 


1 u 


mA 


CET S 0.2V, CE2 £ Vcc-0.2V 
Vin S 0.2V or S Vcc-0.2V 





1 


5 


mA 








70L 






fin 




Average operating 
current 


|CC2 


Min. cycle 

Duty=100% 

loiiT=0mA 






DU 


mA 


10L 






fin 


12L 






60 


Standby current 


ISB1 


CE2S0.2Vor 


0to+70°C 






25 


uA 


CE1 £ Vcc-0.2V 
CE2 £ Vcc-0.2V 


0to+40°C 






5 












25 °C 




0.5 


2 




ISB2 


CE1=Vih or CE2=Vil 




0.4 


2 


mA 


Output high voltage 


VOH 


Ioh=-1 .0mA 


2.4 






V 


Output low voltage 


Vol 


loL=2.1mA 




— I °" 4 


V 



* Vcc=5V,Ta=25°C 
I/O capacitance 



(Ta=25'C,f=1MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 




Input capacitance 


ClN 


Vin=0V 




6 


PF 




I/O capacitance 


Ci/o 


Viro=0V 




8 


pF 





Note) This parameter is sampled and is not 100% tested. 



AC characteristics 

• AC test conditions (Vcc=5V : 



10%,Ta=0to+70°C) 



Item 


Conditions 


Input pulse high level 


Vih=2.2V 


Input pulse low level 


Vil=0.8V 


Input rise time 


tr=5ns 


Input fall time 


tf=5ns 


Input and output reference level 


1.5V 


Output load 
conditions 


10U12L 


CL*=100pF, 1TTL 


70L 


CL*=30pF, 1TTL 



TTL 



Cl 



T 



* Cl includes scope and jig capacitances. 
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• Read cycle 



Item 


Symbol 


-70L 


-10L 


-12L 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


70 




100 




120 




ns 




Address access time 


tAA 




70 




100 




120 


ns 


Chip enable access time (CE1) 


tcot 





70 





100 





120 


ns 












100 




120 


ns 


Chip enable access time (CE2) 


tC02 




70 


Output enable to output valid 


lot 




35 




50 




60 


ns 


Output hold from address change 


10 H 


5 




10 




10 




ns 


Chip enable to output in low Z (CET, CE2) 


tLZ1, 
tLZ2 


10 




10 




10 




ns 


Output enable to output in low Z (OE) 


toLZ 


5 




5 




5 




ns 


Chip disable to output in high Z (CET, CE2) 


tHZI, 
tHZ2* 





30 





30 





30 


ns 


Chip disable to output in high Z (OE) 


tOHZ* 





30 





30 





30 


ns 


* tHz and toHz are defined as the time at which the outputs become the high impedance state and are not referred 
to as output voltage levels. 


'• 

• Write cycle 


Item 


Symbol 


-70L 


-10L 


-12L 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


70 




100 




120 




ns 


Address valid to end of write 


Uw 


65 




80 




100 




ns 


Chip enable to end of write 


tew 


65 




80 




100 




ns 


Data to write time overlap 


tDW 


30 




35 




40 




ns 


Data hold from write time 


tDH 

















ns 


Write pulse width 


tWP 


50 




60 




70 




ns 


Address set up time 


Us 

















ns 


Write recovery time (WE) 


tWR 

















ns 


Write recovery time (CET, CE2) 


tWR1 

















ns 


Output active from end of write 


tow 


10 




10 




10 




ns 


Write to output in high Z 


tWHZ * 





25 





25 





25 


ns 



* twHz is defined as the time at which the outputs become the high impedance state and are not referred to as 
output voltage levels. 
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Timing Waveform 

• Read cycle (1) : CeT=OE=Vil, CE2=Vih, WE=Vih 



Address 



-tOH- 



1> 



Data out Previous data valid rCXXX^ Data valid 



• Read cycle (2) : WE=Vih 



Address 



GET 



zx 



/77Z 



CE2 



Data out 



-tLZI- 



I t 



7ZZ?< 



tLZ2- 



tHZ2 



-tOE- 



High impedance I 



1 ^ 



a 



• Write cycle (1) : WE control 

Address 



s 

CET 
CE2 



WE 

Data in 
Data out 



ZX 



"H^twiH 



I 



-tew - 



I I 

zzz^ 



I 



\\\\\ 



y 



-tow 



Data valid 



High impedance 
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• Write cycle (2) : CE1 control 



Address 



IZX 



CE 
CET 



\ 



CE2 V/// f 



tWP- 



- 



-M tWRI 



/ 



Data in 
Data out 



tDW- 



Data valid 



tDH 



High impedance 



' Write cycle (3) : CE2 control 



Address 

0~E 

CET 

CE2 

WE 

Data in 
Data out 



-twc 



xz 



/7T7; 



tWRI 



tLZ I tWHZ 



|-« — tDW »|< tDH 

< Data valid S - 



* During I/O pins are in the output state, the data input signals of opposite phase to the output must not be 
applied. 
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Data Retention Characteristics 



(Ta=0to+70°C) 



Item 


Symbol 


Test conditions 


Min. 


Typ. 


Max. 


Unit 


LJala fclcllUUII vuiiayo 


Vdr 


*i 






0.0 


W 
V 








0to+70°C 






10 




Data retention current 


ICCDRI 








uA 


Vcc=3.0V*' 


0to+40°C 






2 


25 




0.25 


1 


ICCDR2 


Vcc=2.0to5.5V* 1 




0.5* 3 


25 


uA 


Data retention setup time 


tCDRS 


Chip disable to data retention 









ns 


Recovery time 


tR 


mode 


tRC* 2 






ns 



* 1 . CET 5 Vcc-0.2V, CE2 £ Vcc-0.2V (CET control) or CE2 £ 0.2V (CE2control) 
*2. tRc : Read cycle time 
*3. Vcc=5V,Ta=25' , C 



i Low supply voltage data retention waveform (1) : CE1 control 




Data retention mode 



CET a Vcc - 0.2V 




GND 



Low supply voltage data retention waveform (2) : CE2 control 



Data retention mode 
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Example of Representative Characteristics 
Standby current vs. Supply voltage 




Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 



1.2 



1 .1 



2 1.0 



0.8 























































VlL, 


VlH 




















































Ta 


= 25 


•c 



































4.5 4.75 5.0 5 25 



5.5 



Vcc-SuppiyvoKageM 

t vs. Output high voltage 



1.4 



a OS 



o 

I 

s 



0.6 















































































































c = E 


OV 












\ 







2 3 4 

Voh - Output high voltage (V) 



Standby current vs. Ambient temperature 



20 

f 10 
I 5 



i 

I 0.5 



0.2 













































































Vc< 


= 5. 





































20 40 60 80 

Ta — Ambient temperature ( °C ) 
Standby current vs. Ambient temperature 



£ 1.0 

3 

O 

T3 
C 

S 08 

CO 



0.6 



Vcc = 5.0V 



20 



40 



60 



80 



Ta - Ambient temperature (,°C ) 



Output low current vs. Output low voltage 



I 
I 































V 






























7 














/ 


































Vc 


: = 5. 


OV 



















0.2 0.4 0.6 

Vol - Output low voltage (V) 



0.8 
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Supply current vs. Supply voltage 



Supply current vs. Ambient temperature 




4.5 4.75 5.0 525 5.5 

Vcc - Supply voltage (V) 

Supply current vs. Frequency 

120 100 8 5 70 ns 



| 0.75 

o 
z 

I 0.5 

3 
O 
* 



f 0.25 















1 1 




























rite 






















Rea 


1 






















i 






























f 


r 































12 16 



4 8 

Frequency (1/tRC. 1/twc) (MHz) 

Access time vs. Supply voltage 



Z 1.2 
5 
E 



1.0 



< 

I 



0.8 



< 0.61- 
3 4. 





















































, tco 

tOE 


1, tec 












2 




































T< 


= 2! 


>*C 



















4 -5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 



I 1.2 
o 
z 



I 0.8 



- 0.6 













































































































Vcc 


= 5. 





















ICC2 



ICC I 



20 40 60 80 

Ta - Ambient temperature CC) 
Access time vs. Load capacitance 




Cl - Load capacitance (pF) 
Access time vs. Ambient temperature 



S. 1.2 

o 

E 



< 

I 

t 



0.8 













































































tAA, 

tC02 


tcoi. 

tOE 










































Vc 


: = 5 


OV 



















< 0.6 1 

3 20 40 60 80 

Ta - Ambient temperature (°C) 
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Unit: mm 



CXK59290M 



32p i n SOP (Plastic) 450m i 1 









b Annul 


»«y nun 










co 


2" 


o 














limn 


1 1 1 y i y 1 1 






i 

0.4-0.04 




6 




— I©I±CL1Z(R)I -J — L 


.2 7 





0,2*8:05 



0--8- 



50P-32P-L03 



EIAJ NAME «50P032-P-«50-B . 

Jiii^coDEl : 

■ 



CXK59290TM 



32p i n TSOP (Plastic) 



B.0"" 



p a o a c n o d n a p a n n p cr 



o 

mnnmnm 



H0.0 8(M)1 



\ 



- m °-i i 



■ 

■ 



o.i 10 -'. 




^J' -10* 

Detailed 
diagram ot At 20/1 ) 



SONY NAME 


TSOP-32P-L01 


EIAJ NAME 


TSOP032-P-0820-A 


JEDEC CODE 
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■35/45/55 



1 31 072-word x 8-bit High Speed CMOS Static RAM 



Description 

CXK581020SP/J are 1 31 , 072-word x 8-bit 
high speed CMOS static RAMs suitable for use 
in high speed and low power applications. 

Organized as 131,072 words by 8 bits, it 
operates from a single 5V supply. 



Features 

• Fast access time : 
CXK581020SP/J-35 
CXK581020SP/J-45 
CXK581020SP/J-55 

• Low power operation 



CXK581020SP CXK581020J 
32 pin DIP (Plastic) 32 pin SOJ (Plastic) 



(Access time) 
35ns (Max.) 
45ns (Max.) 
55ns (Max.) 
(Operation) 
CXK581020SP/J-35, 45, 55 

300mW(Typ, Cycle = Min.) 

• Single + 5V supply : + 5V ± 1 % 

• Fully static memory — No clock or timing strobe 

required. 

• Equal access and cycle time. 

• Directly TTL compatible : All inputs and outputs. 

• Available in 32 pin 400-mil DIP and 400-mil SOJ 




Function 

131,072-word x 8-bit static RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 




Pin Configuration 

(Top View) 



Pin Description 



nc rr 




■ 


vcc 


At6 E 




s 


A15 


AI4 [5 




9 


CE2 


AT2 (4 




a 


WE 


A7 g 




a 


AI3 


»6 E 




a 


A8 


as Ff 




B 


A9 


A4 g; 




s 


All 


A3 E 




a 


OE 


A2 [jo 




a 


AlO 


Al rrf 




a 


cTi 


AO (B 




g 


l/OB 


i/oi [5 




a 


1/0 7 


'01 (5 




m 


1/06 


'03 H 




1 


1/03 


GNO Of 




B 


1/04 



Symbol 


Description 


AO to 
A16 


Address input 


1/01 to 
I/08 


Data input output 


ClT, 
CE2 


Chip enable 1, 2 
input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V Power supply 


GND 


Ground 


NC 


No connection 



1/01 l/OB 
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Absolute Maximum Ratings 



(Ta = 25t;, GND = OV) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


VCC 


— u.o * to + l.\J 


V 


input vui Ldyo 


Vim 
VIN 


OR* tn \Zrf 4-HR 

VJ.JJ IU VCC ' \J.\J 


w 

V 


Input and output voltage 


Vi/o 


-0.5* to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


1.0 


w 


Operating temperature 


Topr 


to +70 




Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 


260 • 10 


°C • sec 



* Note) Vcc. Vin. Vi/o = - 3.5V Min. for pulse width less than 20ns. 
Truth Table 



CET 


CE2 


OE 


WE 


Mode 


1/01 to I/08 


Vcc current 


H 


X 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


X 


L 


X 


X 


Not selected 


High Z 


ISB1, ISB2 


L 


H 


H 


H 


Output disable 


High Z 


ICC2 


L 


H 


L 


H 


Read 


Data out 


ICC2 


L 


H 


X 


L 


Write 


Data in 


ICC2 



Note) X : "H" or "L" 

DC Recommended Operating Conditions (Ta = to + 70*0, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* Note) Vil = - 3.0V Min. for pulse width less than 20ns. 
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Electrical Characteristics 

DC and operating characteristics 



(Vcc = 5V ± 1 %, GND = OV, Ta = to + 70 



Item 



Symbol 



Test conditions 



Min. Typ.* Max. Unit 



Input leakage current 



Ili 



Vin = GND to Vcc 



-2 



HA 



Output leakage 
current 



Ilo 



Vi/o = GND to Vcc^CEl =Vih or CE2 = Vil 
or OE = Vih or WE = Vil 



U.A 



Operating power 
supply current 



Icci 



CE1 = Vil, CE2 = Vih, Vin = Vih or Vil, 
Iout = 0mA 



mA 



Average operating 
current 



Icc2 



Cycle = Min., Duty = 1 00 %, Iout = 0mA 



60 



120 



mA 



Standby current 



CE1 S Vcc - 0.2V or CE2 5 0.2V, 
Vin S Vcc - 0.2V or Vin S 0.2V 



0.01 



mA 



ISB2 



CE1 =Vih or CE2 = Vil, Cycle = Min. 



35 



mA 



Output high voltage 



Voh 



Ioh = - 4.0mA 



2.4 



Output low voltage 



Vol 



Iol = 8.0mA 



0.4 



* Note) Vcc = 5V, Ta 
I/O capacitance 



= 25°C 



(Ta = 25'C, f = 1MHz) 



Item 


Symbol 


Test Conditions 


Min. 


Max. 


Unit 


Input capacitance 


On 


Vin = 0V 




7 


PF 






I/O capacitance 


Ci/o 


Vi/o = 0V 




7 


PF 



Note) This parameter is sampled and is not 100% tested. 
AC characteristics 

• AC test conditions (Vcc = 5V±10%, Ta = to +70°C) 



Item 


Conditions 


Input pulse high level 


Vih = 3.0V 






Input pulse low level 


Vil = 0V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output reference level 


1.5V 


Output load 


Fig. 1 



Output Load (1) 



Output Load (2)* 2 



a+1 r> iM V0.6 - 
o 



l/o Pin 
o- 



30pF 



I 



TIT 



SpF 



FT 



I 



5V 

o 

5 2ssn 
77T 



*1.Cl includes scope and jig capacitances. 

*2. For tLZ1, tl_Z2, tOLZ, tHZ1, tHZ2, tOHZ, tOW, tWHZ 

Fig. 1 
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• Read cycle 



Item 


Symbol 


-35 


-45 


-55 


Unit 




Max. 


Min. 


Max. 


Min. 


Max. 






Min. 




Read cycle time 


tRC 


35 




45 




55 




ns 














Address access time 


tAA 




35 




45 




55 


ns 


Chip enable access time (CE1) 


tC01 




35 




45 




55 


ns 


















45 




55 




Chip enable access time (CE2) 


tC02 




35 






ns 


Output enable to output valid 


tOE 




20 




25 




30 


ns 


Output hold from address change 


tOH 


5 




5 




5 




ns 


Chip enable to output in low Z (CET, CE2) 


tLZI *, tl_Z2* 


5 




5 




5 




ns 


Output enable to output in low Z (OE) 



















ns 


tOLZ* 








Chip disable to output in high Z (CE1, CE2) 


tHZI *, tHZ2* 





15 





20 





25 


ns 


Chip disable to output in high Z (OE) 










20 





25 




tOHZ* 





15 





ns 




Chip enable to power up time (CE1, CE2) 


tpu 

















ns 


Chip enable to power down time (CE1, CE2) 


tPD 




35 


i 


45 




55 


ns 


• Write cycle 
















Item 


Symbol 


-35 


-45 


-55 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 








Write cycle time 




twc 


35 




45 




55 




ns 


Address valid to end of write 


tAW 


30 




40 




45 




ns 








Chip enable to end of write 


tew 


30 




40 




45 




ns 


Data to write time overlap 


tDW 


18 




20 




25 




ns 


Data hold from write time 


tDH 

















ns 


Write pulse width 


tWP 


30 




35 




40 




ns 








Address set up time 


tAS 

















ns 




















Write recovery time (WE, CE1) 


tWR1 


3 




3 




3 




ns 


Write recovery time (CE2) 


tWR2 


5 




5 




5 




ns 


Output active from end of write 


tow* 


5 




5 




5 




ns 


Write to output in high Z 


tWHZ* 





15 





15 





15 


ns 



* Transition is measured ± 500mV from steady 
parameter is sampled and not 100% tested. 



voltage with specified 



loading in Fig. 1 (2). This 
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Timing Waveform 

• Read cycle (1 ) : ClT = OE = Vil, CE2 = Vih, WE = Vih 



Addresi 



ZX 



-<RC 



-<AA ■ 



r— <OH — "H 



Data in Previous data valid 



Data valid 



• Read cycle (2) : WE = Vih 



ZX 



-'RC ■ 



CE1 



CE2 



-<AA- 



— 'COI 

— »LZ1 -A 

//// — ' C02 

— <LZ2 — 



Data out 

High impedance 

'CC 



VCC 
Supply 



<OLZ 



— tOE- 



'HZ1 



'HZ2 



!> — <ohz— 



tpu 

• Write cycle (1) : WE control 



'PD 



50% 



IDC 



OE 
CE1 
CE2 



Data in 



-twc- 



X 



-•cw - 



-<cw - 



- tWP 



.tow- 



ZZZ^ 



xxz 



f Data valid 



)0()()()()()()6 



tpw^. 
ance [N 



238 



SONY® 



CXK581020SP/J 



' Write cycle (2) : CE1 control 



0E 



CE1 



CE2 



WE 

Data in 
Data out 





'WC 

/ N 


CI 




* 'AW 








sV 


sV 




»<AS-»t 


'cw ' 








/ 


>WM1 




V/// 


' \ 








w * 

f\ / 


'///, 


'LZ - 




u t D W . 




<DH 


, -\ Data valid j 
tuvw7 




000 High impedance 



• Write cycle (3) : CE2 control 



Addrei! ) ( 



CE1 
C£2 

WE 



■ 'wc- 



'AW- 



'AS 



0aa ln 



'CW- 



Data out 



'WP- 



'WHZ 



'OW- 



z 



zzz 



-'DH— 



^ Data valid ^ — 



High impedance 



Note) During I/O pins are in the output state, the data input signals of opposite phase to 
the output must not be applied. 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 



Supply current vs. Ambient temperature 













































































































Ta = 


25 °C 





















DC 

C 0.8 



§• 0.6 



ICC2 









Vc 


: = 5 


OV 


































































ICC2 



































































































«.7S 3.0 



5.25 5.3 



Vcc - Supply voltage (V) 
Supply current vs. Cycle time 



20 «D 60 80 

Ta - Ambient temperature CO 
Standby current vs. Ambient temperature 























Vcc = 5.0V 
Ta = 25 X 


















z 























































































™ 0.8 

I 











Vc 


: = 5 


OV 





































































































































1/tRC. 1/twc- Cycle time (MHz) 
Standby current vs. Supply voltage 



9 

tO 0.3 



S o.o 



































































'ISBI" 
































ISB2 










Ti 


= 2E 


°C 



















«.T5 5.0 3.23 

Vcc - Supply voltage (V) 



Ta — Ambient temperature CC) 
Standby current vs. Ambient temperature 



2 

t/> 05 

I 













































































Vc 


: = 5 


OV 



















Ta - Ambient temperature (t) 
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Access time vs. Supply voltage 



Access time vs. Ambient temperature 













































































































1 

Ta = 25 


"C 



















£ 4.3 4.73 



5.23 3.3 



Vcc - Supply voltage (V) 
Access time vs. Load capacitance 













/ 
































































































Vcc = 5.0V 
Ta = 25°C 



















or 

o 
E 




Vcc = 5.0V 



60 ao 



Ta - Ambient temperature CC) 
Input voltage level vs. Supply voltage 



■ 



C 0-9 

I 

X 

> 

!> o.a 













































































































































Ta = 25 "C 

1 1 



5.5 



Cl - Load capacitance (pF) 
Output current vs. Output voltage 



Vcc - Supply voltage (V) 
Output current vs. Output voltage 















/ 














f 
















































Va 
Ta 


; = 5. 
= 25 


DV 

■c 




/ 















8 

I 0.6 

i 



Vcc = 5.0V 
Ta = 25^C 



0.2 0.4 0.6 

Vol - Output voltage (V) 



2 3 4 

Voh- Output voltage (V) 
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Package Outline Unit : mm 

CXK581020SP 32 pin DIP (Plastic) 400mil 3.2g 



4 0.2t°ol 





O'tol5* 



WWWWMWWfc- 

o.5 ; 



1.2 ' 



0IP-32P-02 

CXK581020J 32 pin SOJ (Plastic) 400mil 1.3g 

2 0.96^2 



n n n n n n n r 



o 



IUUUUULJUULJUUUU 



0.7 3*°-° a 



si 

ojI 



taAAAAAAAAAAW: 



0.9 5 



SOJ-32P-01 
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CXK581 001 P/M 



■70U/85L 
70LL/85LL 



CXK581001P 
32 pin DIP (Plastic) 



131,072-word x 8-bit High Speed CMOS Static RAM 

Description 

CXK581001P/M is a 1,048,576 bits high speed CMOS 
static RAMs organized as 131,072 words by 8-bit and 
operates from a single 5V supply. This IC is suitable for 
use in high speed and low power applications in which 
battery back up for nonvolatility is required. 



Features 

• Fast access time: (Access time) 
CXK581 001 P/M-70L/70LL 70ns (Max.) 
CXK581 001 P/M-85L/85LL 85ns (Max.) 

• Low power operation : 
CXK581001P/M Standby/Operation 

-70L/85L : 10 uW (Typ.)/237.5mW (Typ., Cycle=Min.) 
-70LL/85LL : 3.5 uW (Typ.)/237.5mW (Typ., Cycle=Min.) 

• Single + 5V supply : +5V ± 10% 

• Fully static memory... No clock or timing strobe required. 

• Equal access and cycle time. 

• Common data input and output : three state output. 

• Directly TTL compatible : All inputs and outputs. 

• Low voltage data retention : 2.0V (Min.) 

• CXK581 001 P 600mil 32 pin DIP package 

• CXK581 001 M 525mil 32 pin SOP package 



CXK581001M 
32 pin SOP (Plastic) 




Function 

131,072-word x 8-bit static RAM 

Structure 

Silicon gate CMOS IC 







Block diagram 



A9 
A8 O- 

A13 

AISO- 

A16 O- 

AI4 C 



AIZO--go= = 



5>2i20«8 



Buff* 

g ° ^H- T - 

Ig^D 1 



-— OGMD 



I/O Gate 
Column 
Decoder 



^0 



Pin Configuration 

(Top View) 



Pin Description 



hc rr 




5] v« 


.,.rr 




£]'«• 


A14 [T 




3^ CEZ 


•12 [T 




zi] W£ 


«E 




»] A13 


AS [T 




zr| ab 


»E 




2fi] A9 


•»s 




ZS] A11 


A3 [T 




24] OE 


A2 \jj3 




Zs| AlO 


« E 




zz] ceT 


AO [<7 




JT^ I/O S 


I/O i (Ts 




Zo] I/O 7 


i/oi (u 




[9] I/O 6 


i/o j [is 




7a\ 1/0 5 


QUO [l6 




IT] 1/0 4 



Symbol 


Description 


Ao to 
Aie 


Address input 




1/01 to 
I/O8 


Data input/output 


CET, 
CE2 


Chip enable 1, 2 
input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+5V power supply 


GND 


Ground 


NC 


No connection 



Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Absolute Maximum Ratings (Ta=25°C , GND=0V) 









Unit 


Item 


Symbol 


Rating 


Supply voltage 


Voc 


- 0.5 to +7.0 


V 


Input voltage 


VlN 


- 0.5* to Vcc+0.5 


V 


input anu ouipui vonage 


V„o 


— U.D ~ TO VCC +U.O 


V 


Allowable power dissipation 


Pd 


CXK581001P 


1.0 


W 


CXK581001M 


0.7 


Operating temperature 


Topr 


to +70 


t 


Storage temperature 


Tstg 


-55 to +150 


°c 


Soldering temperature • time 


Tsolder 


260-10 


"C-sec 



* Vin, Vi/o= - 3.0V Min. for pulse width less than 50ns. 
Truth Table 



CE1 


CE2 


OE 


WE 


Mode 


1/01 to I/08 


Vcc Current 


H 


X 


X 


X 


Not selected 


HighZ 


ISBI, ISB2 


X 


L 


X 


X 


Not selected 


HighZ 


ISBI, ISB2 


L 


H 


H 


H 


Output disable 


HighZ 


Ice 


L 


H 


L 


H 


Read 


Data out 


Ice 


L 


H 


X 


L 


Write 


Data in 


Ice 



x : "H" or "L" 



DC Recommended Operating Conditions (Ta=o to +70 °C,GND=0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc+0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* Vil= - 3.0V Min. for pulse width less than 50ns. 
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Electrical Characteristics 

• DC and operating characteristics 



(Vcc=5V ± 10%, GND=0V, Ta=0 to +70 °C ) 



Item 




Test conditions 




70L/85L 


- 70LU85LL 


Unit 


Min. 


Typ.* 


Max. 


Min. 


Typ.* 


Max. 


Input leakage 
current 


lu 


ViN=GNDtoVcc 


- 1 




1 


- 1 




1 


uA 
























CET=Vih or CE2=Vil or 
OE=Vih or WE=Vil 
















Output leakage 
current 


Ilo 


- 1 




■ 


_ -| 




i 


uA 




Vi/o=GND to Vcc 


















Average 

operating current 


Ice 


Cycle=Min, Duty=100% 




47.5 


80 





47.5 


80 


mA 






















1 






0to70°C 






100 






20 








CE2 S 0.2V or 












Standby current 


ISB1 


CE1 £ Vcc - 0.2V 
CE2 £ Vcc - 0.2V 


0to40°C 






20 






4 


uA 




+25 °C 




2 


8 




0.7 


2 






ISB2 


CE1=Vih or CE2=Vil 




1.2 


3 




1.2 


3 


mA 


Output high 


VOH 


Ioh= - 1 .0mA 

■ 




2.4 






2.4 






V 


voltage 
















Output low 
voltage 


Vol 


Iol=2.1 mA 






0.4 






0.4 


V 



* Vcc=5V,Ta=25°C 



I/O capacitance 



(Ta=25°C,f=1MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin=0V 




6 


pF 


I/O capacitance 


Ci/o 


Vi/o=0V 










8 


PF 



neter is sampled and is not 100% tested. 

AC characteristics 
• AC test conditions 

(Vcc=5V ± 1 0%, Ta=0 to +70 "C ) 





Conditions 


Item 


Input pulse high level 


Vih=2.2V 


Input pulse low level 


Vil=0.8V 


Input rise time 


tr=5ns 


Input fall time 


tf=5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


C L *=100pF, 1TTL 



Cl =p 
777" 



TTL 



* Cl includes scope and jig capacitances. 
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• Read cycle (WE="H") 







- 70L/70LL 


- 85L/85LL 




Item 


Symbol 


Min. 


Max. 


Min. 


Max. 


Unit 


Read cycle time 


tRC 


70 




85 




ns 


Address access time 


tAA 





70 





85 


ns 


Chip enable access time (CEi) 


tcoi 





70 





85 


ns 


Chip enable access time (CE2) 


tC02 




70 




85 


ns 


OutDut pnable to outnut valid 


toE 




40 




45 


ns 


Output hold from address change 


tOH 


10 




10 




ns 


Chip enable to output in low Z (CE1, CE2) 


ttzi, 

tLZ2 


10 




10 




ns 


Output enable to output in low Z (OE) 


tOLZ 


5 




5 




ns 


Chip disable to output in high Z (CE1, CE2) 


tHZ1, 
tHZ2* 




25 




25 


ns 


Chip disable to output in high Z (OE) 


tc-HZ* 




25 




25 


ns 



* tHzi, tHZ2 and toHz are defined as the time at which the outputs become the high impedance state and are not 
referred to output voltage levels. 



• Write cycle 





Symbol 


- 70L/70LL 


- 85L/85LL 


Unit 


Item 


Min. 


Max. 


Min. 


Max. 








Write cycle time 


twc 


70 




85 




ns 


Address valid to end of write 


tAW 


60 




75 




ns 


Chip enable to end of write 


tew 


60 




75 




ns 










Data to write time overlap 


tow 


25 




30 




ns 


Data hold from write time 


tDH 












ns 


Write pulse width 


tWP 


50 




60 




ns 


Address set up time 


Us 












ns 












Write recovery time (WE, CE1) 


tWR 


5 




5 




ns 


Write recovery time (CE2) 


twm 


10 




10 




ns 








Output active from end of write 


tow 


5 




5 




ns 


Write to output in high Z 


tWHZ* 




25 




30 


ns 



* twHz is defined as the time at which the outputs become the high impedance state and are not referred to output 
voltage levels. 
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• neaa cycie ^ i j. oc i =>_ic=vil, ot^= vih, wc=vih 







Address ~\ 






. 1 

« tOH — » 


AA » 




Data out Previous data valid 


<xxx> 


Data valid 



• Read cycle (2): WE=Vih 



Address 



CET 



5t 



ck YZZT 2 



tLZl- 



tC02- 
tLZ2" 



SE 



Data out 



High impedance 



Data valid 



HZ2 """ 



r 



i Write cycle (1): WE control 

Address / ^ 



CET 



CE2 



WE 



Data in 



■ tew - 



. 77 



CD 



tWHZ 



>c 



(*3) 



Data 



valid 



0- out ><XXXX)Q 



(*2) 
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• Write cycle (2): CE1 control 



Address 

OE 

CET 

CE2 

WE 

Data in 
Data out 



_>>c 
— 



X 



-tAS- 



/ / / / ^ 



— tcw- 



-tew- 



^4 



_ 



tWR («3) 





■* tDW ► 


"•— tDH-t 




^ uata valid 



— 



High impedance 



• Write cycle (3): CE2 control 



Address 



OE 



CET 



CE2 



!SXXXXXXX 



tcw- 



r. 



WE 



Data in 



Data out 



u 



Data valid 



High impedance 



* 1 . Write is executed when both CET and WE are at low and CE2 is at high simultaneously. 

* 2. Do not apply the data input voltage of the opposite phase to the output while I/O pin is in output condition. 

* 3. twR is tested from the rising edge of WE or CET, whichever comes earlier, until the end of the write cycle. 



SONY 
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Data Retention Characteristics 



(Ta=0to70°C) 



Item 




Tect rnnHitirinc 




70L/85L 


- 70LL/85LL 


1 Init 

unn 




oymuoi 






Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Data retention 
voltage 






















Vdr 


* 1 




2.0 





5.5 


2.0 




5.5 


V 








0to70°C 







50 






12 




Data retention 


ICCDRI 


Vcc=0.3V* 1 


0to40°C 






10 






2.4 


MA 


current 






+25 °C 




1 


4 




0.4 


1.2 






ICCDR2 


Vcc=2.0to5.5V* 1 




2 


100 




0.7 


20 


uA 


Data retention 


tCORS 


Chip disable to data retention 
















ns 


setup time 


mode 














Recovery time 








tRC* 2 






tRC* 2 






ns 


tR 
















* 1 . CE1 £ Vcc - 0.2V, CE2 S Vcc - 0.2V (CE1 control) or CE2 £ 0.2V (CE2 control) 

* 2. tRc : Read cycle time 



Data retention waveform 

• Low supply voltage data retention waveform (1 ) (CE1 control) 



Vcc 
4.5V 

2.2V 
Vdr 
CET 



GND 



CET £ Vcc - 0.2V 





tCDBS 


Data retention mode 


tR 














\ 


/ 














' \ / 










i Low supply voltage data retention waveform (2) (CE2 control) 



Data retention mode 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 



Supply current vs. Ambient temperature 













































































































Ta 


= 25 





















4.5 



c 1.0 



0.8 



CO 

I 



0.6 











Vcc 


= 5.( 


)V 


































































Ice 



























































































Vcc - Supply voltage (V) 

Supply current vs. Frequency 

100ns '70ns 







































/ 














/ 








Vcc 
Ta 


= 5. 

= 25 


3V 
C 



















Frequency (1/tRC. 1/twc) (MHz) 
Access time vs. Supply voltage 



16 

























































t 


\A. tC 


D1, tC 


02, tC 


E 












































Ta 


= 25 


"C 



















4.75 5.0 525 

Vcc - Supply voltage (V) 



5.5 



^ 1-8 



1 

f 



20 40 60 80 

Ta - Ambient temperature (°C) 

Access time vs. Load capacitance 



1.4 



1.2 



a i.o 













L 
















tAA, 


tcoi. 


tC02 




























V 
T 


CC = i 

a = 2 


5.0V 
5'C . 















100 200 300 400 

Ci_ - Load capacitance (pF) 

SL Access time vs. Ambient temperature 

S 1.4 



a 1.2 



1.0 



< 

I 



























































tA 


k, tOE 

)1, tc 














tc 
































Vc 


! = 5. 


OV 



















20 40 60 80 

Ta - Ambient temperature CC) 
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Standby current vs. Supply voltage 



0.5 



» 











































































ISB! 


















' ISB2 
















Ta 


= 25 


°C 



















2.0 



3.0 4.0 5.0 

Vcc- Supply voltage (V) 



Input voltage level vs. Supply voltage 



! 



> 

-i 
> 



I.I 

1.0 

0.9 
























































VlL. 


VlH 








































0.8 












Ta 


= 25 


°C 



















4.5 4.75 5.0 5.25 5.5 

Vcc -Supply voltage (V) 

Output high current vs. Output high voltage 

l.4r 



1.2 



I °- 8 

o 

I 

I 

o 

~ 0-6 





























































































Vc 


: = 5. 
= 25 


OV 

•c 










\ 


Ta 












\ 







2 3 4 

Voh - Output high voltage (V) 



20 

■i 10 

111 

I 5 
m 

Q) 

<Z 

I 2 

5 
o 

& 1 

C 
(0 

</S 0.5 



Standby current vs. Ambient temperature 



0.2 





























































































Vcc 


= 5. 


>V 



20 40 60 80 

Ta - Ambient temperature (°C) 

Standby current vs. Ambient temperature 



« 1.2 

I 

I 1-0 



m 
i 



0.6 











Vc 


c = 5 


OV 



























































































































20 40 60 80 

Ta - Ambient temperature CC) 

Output low current vs. Output low voltage 




0.2 0.4 0.6 

Vol - Output low voltage (V) 
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131072-word x 8-bit High Speed CMOS Static RAM 





Description 

CXK581 OOOP/M is a general purpose high speed 
CMOS static RAM organized as 131, 072 words by 8 
bits. Operating on a single 5V supply, this 
asynchronous IC is suitable for high speed and low 
power consumption applications where battery back up 
for nonvolatility is required. 



Features 

• Fast access time : (Access time) 
CXK581000P/M-10L/10LL 100ns (Max.) 
CXK581000P/M-12L/12LL 120ns (Max.) 
CXK581000P/M-15L/15LL 150ns (Max.) 

• Low power consumption operation : 

Standby /DC operation 
10 uW(Typ.) /35mW(Typ.) 
15LL ; 3.5 uW (Typ.) /35mW (Typ.) 

• Single +5V supply : +5V ± 10% 

• Fully static memory • ■■ No clock or timing strobe required. 

• Equal access and cycle time. 

• Common data input and output:three state output. 

• Directly TTL compatible : All inputs and outputs. 

• Low voltage data retention : 2.0V (Min.) 

• CXK581 000P 600mil 32 pin DIP package 
CXK581 000M 525mil 32 pin SOP package 



CXK581000P 
32 pin DIP (Plastic) 



CXK581000M 
32 pin SOP (Plastic) 




:XK581000P/M-10L, 12L, 15L ; 

10LL, 12LL, 15L 




Functions 

131 ,072 word x 8 bit static RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



Pin Configuration (Top View) 



AlOO- - 
AllO- (• 



A1SO- 

AI5 

A16 



Memory 
Motrin. 
312i2048 



ASO- 



I/O Got* 
Column 

DtCOOBf 



EFT 




SONY reserves the right to change products 
This information does not convev any license 
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Pin Description 


Symbol 


Description 


AO to A16 


Address input 


1/01 to 
I/08 


Data input output 






CET, CE2 


Chip enable 1,2 
input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


Power supply 


GND 


Ground 


NC 


No connection 


E89322C06 - ST 



others. 
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Absolute Maximum Ratings 



Item 



Supply voltage 



Input voltage 



Input and output voltage 



Allowable power dissipation 



Operating temperature 



Storage temperature 



Soldering temperature 



Symbol 



Vcc 







VlN 



Vi/o 



Pd 



CXK581000P 



CXK581000M 



Topr 



Tsolder 



Rating 



(Ta=25°C,GND=0V) 



- 0.5 to +7.0 



-0.5*toVcc+0.5 



-0.5*toVcc+0.5 



1.0 



0.7 



to +70 



-55 to +150 



260*10 



Unit 



W 



°C • sec 



* Vin, Vwo= - 3.0V Min. for pulse width less than 50ns. 
Truth Table 



CE1 


CE2 


OE 


WE 


Mode 


I/O pin 


Vcc current 


H 


X 


X 


X 


Not selected 


HighZ 


|SB1, ISB2 


X 


L 


X 


X 


Not selected 


HighZ 


ISBI, ISB2 


L 


H 


H 


H 


Output disable 


HighZ 


|CC1, |CC2, ICC3 


L 


H 


L 


H 


Read 


Data out 


ICC1, ICC2, ICC3 


L 


H 


X 


L 


Write 


Data in 


ICCI, |CC2, ICC3 



x : "H" or "L" 

DC Recommended Operating Conditions (Ta=o to +70°C , GND=ov) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 








Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc+0.3 


V 




Input low voltage 


VlL 


-0.3* 


0.8 


V 



* Vil= - 3.0V Min. for pulse width less than 50ns. 
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Electrical Characteristics 



Item 


Symbol 


Test conditions 


- 10L/12LV15L 


- 10LL712LL/15LL 


Unit 


Min. 


Typ.* 


Max. 


Min. 


Typ.* 


Max. 


Input leakage 
current 


hi 


ViN=GNDtoVcc 


- 1 




1 


- 1 




1 


uA 


Output leakage 
current 


lLO 


CET=Vih or CE2=Vil or 
OE=Vih orWE=ViL 
Vi/o=GNDtoVcc 


- 1 




1 


- 1 




1 


uA 


Operating power 
supply current 


Icci 


CET=Vil, CE2=Vih 
Vin=Vih or Vil 
louT=0mA 




7 


15 




7 


15 


mA 




Average operating 
current 


ICC2 


Min. cycle 

Duty=100% 

louT=OmA 


Write cycle 




35 


60 




35 


60 


mA 


Read cycle 




25 


40 




25 


40 


ICC3 


Cycle time 1 lis 

Duty=100% 

louT=0mA 

CE1 S 0.2V, 

CE2 £ Vcc - 0.2V 

Vil S 0.2V, 

Vih S Vcc - 0.2V 


Write cycle 




10 


20 




10 


20 


mA 


Read cycle 




5 


10 




5 


10 


Standby current 


ISB1 


CE2 ^ 0.2V 

or CE1 £ Vcc - 0.2V 

or CE2 £ Vcc — 0.2V 


010 70^ 






100 






20 


HA 


0to40"C 






20 






4 


+25 °C 




2 


8 




0.7 


2 


ISB2 


CE1=Vih or CE2=Vil 




0.6 


3 




0.6 


3 


mA 


Output high 
voltage 


VOH 




Ioh= - 1 .0mA 


2.4 






2.4 






V 


Output low voltage 


Vol 


Iol=2.1 mA 






0.4 






0.4 


V 



* Vcc=5V,Ta=25°C 
I/O capacitance 



(Ta=25 < C,f=1MHz) 



Item 


Symbol 


Test Conditions 


Min. 


Typ. 


Max. 


Unit 


Input capacitance 


ClN 


Vin=0V 






6 


PF 


I/O capacitance 


Ci/o 


Vi/o=0V 






8 


PF 



Note) This parameter is sampled and is not 100% tested. 
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AC characteristics 
• AC test conditions 



(Vcc=5V ±10%, Ta=0 to +70 °C ) • Test ci rcu It 

TTL 



Item 


Conditions 


Input pulse high level 


Vih=2.2V 


Input pulse low level 


Vil=0.8V 


Input rise time 


tr=5ns 


Input fall time 


tf=5ns 


Input and output reference level 


1.5V 


Output load conditions 


CL*=100pF, 1TTL 



Ci includes scope and jig capacitances. 



Cl =±= 
777" 



■ 



- 
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• Read cycle (WE="H") 



Item 


Symbol 


- 10U10LL 


- 12L/12LL 


- 15U15LL 


Unit 


Min. 


Mnw 

Max. 


Min 

Mm. 


Max. 


Min. 


Mow 

Max. 


Read cycle time 


tRC 


100 




120 




150 




no 

ns 


Address access time 


Ua 





100 





120 





150 


ns 


Chip enable access time (CE1) 


tcoi 




100 




120 




150 


ns 


Chip enable access time (CE2) 


tC02 




100 




120 




150 


ns 


Output enable to output valid 


tOE 





50 





60 





70 


ns 


Output hold from address change 


tOH 


15 




15 




15 




ns 


Chip enable to output in low 2 (CET, CE2) 


tui, 

tLZ2 


10 




10 




10 




ns 


Output enable to output in low Z (OE) 


tOLZ 


5 




5 




5 




ns 


Chip disable to output in high Z (CET, CE2) 


tHZI*. 
tHZ2* 




35 




40 




50 


ns 


Output disable to output in high Z (OE) 


tOHZ* 




35 




40 




50 


ns 


* tHzi, to and toHZ are defined as the time required for outputs to turn to higr 
referred to as output voltage levels. 


impedance sta 


e and are not 


• Write cycle 


















Item 


Symbol 


- 10U10LL 


- 12L/12LL 


- 15L/15LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


100 




120 




150 




ns 


Address valid to end of write 


Uw 


70 




85 




100 




ns 


Chip enable to end of write 


tew 


70 




85 




100 




ns 


Data to write time overlap 


tow 


40 




50 




60 




ns 


Data hold from write time 


tOH 

















ns 


Write pulse width 


tWP 


70 




80 




90 




ns 


Address setup time 


Us 

















ns 


Write recovery time (WE) 


tWR 

















ns 


Write recovery time (CET, CE2) 


tWRI 

















ns 


Output active from end of write 


tow 


10 




10 




10 




ns 


Write to output in high Z 


tWHZ* 




30 




30 




30 


ns 



* tWHZ is defined as the time required for outputs to turn to high impedance state and is not referred to as output 
voltage level. 
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Timing Waveform 

• Read cycle (1) : CET=OE=Vil, CE2=Vih, WE=Vih 





« (RC W 




Addriss } 








• Xaa a- 








m ioh- — » 






Data out Previous data valid 


<xxx> 


Data valid 




• Read cycle (2) : WE=Vih 



• Write cycle (1): 




High impedance 



C2) 
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• Write cycle (2) : CE1 control 



Dais in 




• Write cycle (3) : CE2 control 



CFT 



X 



X 



WE 



^ — 



X 



< 



Note) 

* 1 . Write is executed when both CE1 and WE are at low and CE2 is at high simultaneously. 

* 2. Do not apply the data input valtage of the opposite phase to the output while I/O pin is in output condition. 

* 3. twRi is tested from either the rising edge of CE1 or the falling edge of CE2, whichever comes earlier, until the 

end of the write cycle. 
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Data Retention Characteristics 



(Ta=0to70°C) 



Item 


Symbol 


Test conditions 


- 10U12U15L 


-10LL/12LL/15LL 


Unit 




















Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 






uata retention 
voltage 





















Vdr 


* 1 


2.0 




5.5 


2.0 




5.5 


V 


Data retention 
current 


IcCDRI 


Vcc=3.0V*i 


OtoTO'C 






50 






12 


■ ■ A 


0to40"C 






10 






2.4 


+25 °C 




1 


4 




0.4 


1.2 


ICCDR2 


Vcc=2.0to5.5V*i 




2 


100 




0.7 


20 


mA 


Data retention 
setup time 


tCDRS 


Chip disable to data retention 
mode 
















ns 


Recovery time 


tn 




tRC*2 






tRC*2 






ns 


Note) 





* 1 . CE1 £ Vcc - 0.2V, CE2 a Vcc - 0.2V [CE1 control] or CE2 S 0.2V CCE2 control] 



* 2. tRc : Read cycle time 

■ 



Data retention waveform 

• Low supply voltage data retention waveform (1 ) (CE1 control) 



V c 
4.5V 





tCDRS 


Data retention mode 














\ 


/ 





















CEl2Vcc-0.2V 



Low supply voltage data retention waveform (2) (CE2 control) 

Data retention mode 



.... 



Vcc " 
4.5V- 
CE2 



0.4V- 
GND- 



-- 



tCDRS 



CE2 ^ 0.2V 
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Example of Represeutative Characteristics 
Supply current vs. Supply voltage 




4-73 3 3.23 

Vcc- Supply voltage (V) 
Supply current vs. Frequency 



)50n» tzona IQOni 



"Write' 



Read 



Vcc = 5.0V 
Ta = 25t . 



Frequency (1/tRC, 1/twc) (MHz) 
Access time vs. Supply voltage 

























































T 


\A, T< 


oi, T 


C02, 


foE 












































Ta = 


25 X 

















4.73 5.0 3.23 

Vcc - Supply voltage (V) 



Supply current vs. Ambient temperature 




•ature TO 
Access time vs. Load capacity 



1 
I 



I 
l 



7 




Toe 




Taa 



Tcoi • Tco2 



.Vcc = 5.0V. 
Ta = 25°C 



) 100 200 300 40 

Ci_ - Load capacity (pF) 
Access time vs. Ambient temperature 



8 i.o 

< 

I 

UJ 

o 

r- 

rJ 0.8 



























































Taa, 
Tcoi 


Toe 
Tco! 












































Vcc = 


5.0V 

















20 40 60 

Ta - Ambient temperature CO 
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Standby current vs. Supply voltage 



Standby current vs. Ambient temperature 

















-I 
















J- 










































ISBl 


















/ Is82 












7 


Ta = 


= 25t 



















2.0 30 4.0 5.0 6.0 

Vcc- Supply voltage (V) 
Input voltage level vs. Supply voltage 













































L. V» 














V 
















































Ta = 


25 1 

















4.75 5.0 5.25 

Vcc - Supply voltage (V) 
Output current vs. Output voltage 



34 



Vcc = 5.0V 
.Ta = 25t; . 



1 

1 
1 



55 0-5 



Vcc = 5.0V 



20 40 so ao 

Ta - Ambient temperature OC) 
Standby current vs. Ambient temperature 



J 
5 

§ 1.2 
c 

£ i.o 



m 0.8 
<n 
I 

S 



































































































































Vcc = 


5.0V 

































20 40 60 

Ta - Ambient temperature (TO 
Output current vs. Output voltage 



§ 1.8 



8 

































/ 










































































/ 


































Vcc = E 
Ta = 2e 


.OV 
1C _ 




J 













(V) 



VOL- 



(V) 
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Package Outline Unit ; mm 

CXK581000P 32Pin DIP (Plastic) 600mil 4.5g 

4 0.2^ 



32 




17 


r-i n 1-1 n n n r 


-I n n n r 


T i-i r-i r-i n n 



o 



o 



2.5 4 



UUUUUUUUUUUUUlljli 




16 



z 

in 
d 


+■ 1 

CD 






mmmwm 

0.5 ±w 












z 

3 




4 iaiB 


a 



0°-15° 



SONY NAME 


DIP-32P-01 


EIAJ NAME 


•DIP032-P-0600-A 


JEDEC COOE 





J 



CXK581000M 32Pin SOP (Plastic) 525mil 1.2g 




TflTTff 

1 0.4* - 1 



HUHUBHUHI 

1.2? 



lini ii ii ii ii ii ii ii ii ii li jB 



~ K&|0.12 ©| 



|q| o.T~| 




SONY NAME 


S0P-32P-L02 


E I AJ NAME 


•S0P032-P-0525-A 


JEDEC CODE 
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-10LX/12LX/15LX/ 
1 0LLX/1 2LLX/1 5LLX 



131072-word x 8-bit High Speed CMOS Static RAM 



Description 

The CXK581000P/M is a general purpose 
high speed CMOS static RAM organized as 
131072 words by 8 bits. Operating on a single 
5V supply, this asynchronous IC is suitable for 
high speed and low power consumption 
applications where battery back up for 
nonvolatility is required. 



Features 

• Extended operating temperature range 
(-25°C to +85°C) 

• Fast access time (Access time) 
CXK581000P/M-10LX/10LLX 100ns (Max.) 
CXK581000P/M-12LX/12LLX 120ns (Max.) 
CXK581000P/M-15LX/15LLX 150ns (Max.) 

• Low power consumption operation 

Standby/DC operation 
CXK581000P/M-10LX, 12LX, 15LX 10 uW(Typ. )/35mW(Typ. ) 
CXK581000P/M-10LLX, 12LLX, 15LLX 3. 5 nW(Typ. )/35mW(Typ. ) 

• Single + 5V power supply :+ 5V ± 10 % 

• Fully static memory.. .No clock or timing strobe required. 

• Equal access and cycle time. 

• Common data input and output : three state output. 

• Directly TTL compatible : All inputs and outputs. 

• Low voltage data retention : 2.2V (Min.) 

• CXK581000P 600mil 32 pin DIP package 

• CXK581000M 525mil 32 pin SOP package 



CXK581 000P 
32 pin DIP (Plastic) 



CXK581000M 
32 pin SOP (Plastic) 




Function 

131072-word x 8-bit static RAM 



Structure 

Silicon gate CMOS IC 



Block Diagram 



Pin Configuration 



Pin Description 



All o- !• 



A130- 
AIV 

A16 



Mtmory 
Mofrlx 
S12.2048 



ASE> 

A4 » ■ 1 • 

ASO- I « 

AJO I 

A1 O- | * 



i r 

1/01 l/OS 



HC \T_ 
A1« [7 
AI4 [T 
All \T 

»n 
••n 

»E 

«rj 

«E 
»E 
,„,g 

1/0 x [m 
I/O s Qs 
OND 



J2j vee 
Si] A1S 

DO 

»] Ml 

m] AH 
^] OE 
»] AlO 

nj cn 
rj] i/o • 

io] i/o r 

it] i/o t 

75] I/O 5 

jT] I/O * 



Symbol 


Description 


AO to 
A16 


Address input 


1/01 to 
1/08 


Data input/output 


CET, 
CE2 


Chip enable 1, 2 
input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+ 5V power supply 


GND 


Ground 


NC 


No connection 



the right to change products and specifications without notice. 

1 does not convey any license under patent rights of SONY corporation or others. 
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Absolute Maximum Ratings 



(Ta = 25°C, GND = OV) 











Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


-0.5 to +7.0 


V 


Input voltage 


VlN 


-0.5* to Vcc + 0.5 


V 


Input and output voltage 


Vi/o 


- 0.5 * to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


CXK581000P 


1.0 


w 


CXK581000M 


0.7 


Operating temperature 


Topr 


-25 to +85 


°c 


Storage temperature 


Tstg 


- 55 to + 1 50 


°c 


Soldering temperature • time 


Tsolder 


260 • 1 


°C • sec 



* Vin, Vi/o = -3.0V Min. for pulse width less than 50ns. 
Truth Table 



CE1 


CE2 


OE 


WE 


Mode 


1/01 to I/08 


Vcc Current 


H 


X 


X 


X 


Not selected 


High Z 


Isbi, ISB2 


X 


L 


X 


X 


Not selected 


High Z 


ISBI, ISB2 


L 


H 


H 


H 


Output disable 


High Z 


ICCI, ICC2, ICC3 


L 


H 


L 


H 


Read 


Data out 


ICCI, ICC2, ICC3 


L 


H 


X 


L 


Write 


Data in 


ICC1, ICC2, ICC3 



"H" or "L" 



DC Recommended Operating Conditions (Ta = 



■ 

25 to +85°C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.4 




Vcc + 0.3 


V 


Input low voltage 


V IL 


-0.3* 




0.6 


V 



* Vil = -3.0V Min. for pulse width less than 50ns. 
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Electrical Characteristics 

• DC and operating characteristics (Vcc = 5V ± 1 %, GND = OV, Ta = - 25 to + 85 °C) 



Item 


Symbol 


Test conditions 


-10LX/12LX/1 5LX 


-10LLX/12LLX/15LLX 


Unit 


Min. 


I yp.* 


Max. 


Min. 




Max. 


input icd\ayc 


Ili 


Vin = GND to Vcc 


- 1 





1 


- 1 





i 


uA 


current 














Output 

IcdHdyc 

current 






















Ii n 


CEl =Vih or CE2 = Vil or 
0E = Vih or WE = Vil, 
Vi/o = GND to Vcc 


- 1 


— 


1 


- 1 


— 


i 


1 1 A 
L1A 










Operating 
power 


Icci 


CET = Vil, CE2 = Vih, 
Vin = Vih or Vil 





7 


15 





7 


15 


mA 


supply current 




Iout = UmA 










































ICC2 


Cycle = Min. 
Duty = 100%, 
Iout = 0mA 


Write cycle 




35 


60 




35 


60 


mA 




Read cycle 




25 


40 




25 


40 


Average 

operating 

current 


ICC3 


Cycle time 1 lis 
Duty = 100%, 
Iout = 0mA 
CE1 S 0.2V, 
CE2 £ Vcc - 0.2V 
Vil ^ 0.2V, 
Vih a Vcc - 0.2V 


Write cycle 




10 


20 




10 


20 


mA 




Read cycle 


— 


5 


10 


— 


5 


10 








-25 to 85°C 






200 


— 





40 




Standby 
current 


ISB1 


CE2^0.2V or 
CEl £ Vcc -0.2V 
CE2 a Vcc - 0.2V 


-25 to 70 °C 






100 






20 


liA 


-25 to 40 °C 






20 






4 






+ 25°C 




2 


8 




0.7 


2 






ISB2 


CE1 =Vih or CE2 = Vil 




0.6 


3 




0.6 


3 


mA 


Output high 
voltage 


VOH 


Ioh = - 1.0mA 


2.4 






2.4 






V 


Output low 
voltage 


Vol 


Iol = 2.1mA 






0.4 






0.4 


V 



* Vcc = 5V, Ta = 25°C 



I/O capacitance (Ta = 25 °C, f = 1 MHz) 



Item 


Symbol 


Test conditions 


Min. 


Typ. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = 0V 






6 


PF 


I/O capacitance 


Ci/o 


Vi/o = 0V 






8 


pF 



Note) This parameter is sampled and is not 100% tested. 
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AC characteristics , 
• AC test conditions 

(Vcc = 5V± 10%, Ta = -25 to + 85°C) 





Item 


Conditions 


Input pulse high level 


Vih = 2.4V 


Input pulse low level 


Vil = 0.6V 


Input rise time 


tr = 5ns 


Input fall time 


tf = 5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Cl*= lOOpF, 1TTL 


* CL includes scope and jig capacitances 











TTL 



Cl =p 
777" 
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cycle (WE= "H") 



Item 


Symbol 


-10LX/10LLX 


-12LX/12LLX 


-15LX/1 5LLX 


Unit 




Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


100 




120 




150 




ns 


Address access time 




150 


ns 


Chip enable access time (CE1) 


tcoi 




100 




120 




150 


ns 


Chip enable access time (CE2) 


tC02 




100 




120 




150 


ns 


Output enable to output valid 


tOE 




50 




60 




70 


ns 


Output hold from address change 


tOH 


10 




10 




10 




ns 


Chip enable to output in low Z 
(CE1, CE2) 


tLZ1, 
tl_Z2 


10 




10 




10 




ns 


Output enable to output in low Z (OE) 


tOLZ 


5 




5 




5 




ns 


Chip disable to output in high Z 


tHZ1* 




35 




40 




50 


ns 


(CE1, CE2) 


tHZ2* 








Chip disable to output in high Z (OE) 


tOHZ* 




35 




40 




50 


ns 


* tHzi, tHZ2 and toHZ are defined as the time required for outputs to turn to high impedance 
state and are not referred to as output voltage levels. 

• Write cycle 


Item 


Symbol 


-10LX/10LLX 


-12LX/12LLX 


-15LX/15LLX 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


100 




120 




150 




ns 


Address valid to end of write 


tAW 


70 




85 




100 




ns 


Chip enable to end of write 


tew 


70 




85 




100 




ns 


Data to write time overlap 


tDW 


40 




50 




60 




ns 


Data hold from write time 


tDH 

















ns 






70 




80 




90 




ns 


Write pulse width 


tWP 








Address setup time 


tAS 

















ns 


Write recovery time (WE) 


tWR 


5 




5 




5 




ns 


Write recovery time (CE1 , CE2) 


tWR1 

















ns 


Output active from end of write 


tow 


10 




10 




10 




ns 


Write to output in high Z 


tWHZ* 




30 




30 




30 


ns 



* twHZ is defined as the time required for outputs to turn to high impedance state and is not 
referred to as output voltage level. 



■ ■ 
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Timing Waveform 

• Read cycle (1 ) : CET = OE = Vil, CE2 = Vih, WE = Vih 



3 


m tnc •» 




( ) 






• 1 A* - 






r* toH — »i 






Previous data valid 


<xxx> 


Data valid 



Read cycle (2) : WE = Vih 



IDC 



C62 / 



: of ciat.no 



777 



13 



7~ 



• Write cycle (1) : WE control 

Address 



BE 



CE 2 







>C 



c 



>0<>0<>00 



— 1 1 — 
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• Write cycle (2) : CE1 control 



< 



3< 



CE2 



K 



//// 



-1WP 



X_ 



C3) 



c 



)- 











• Write cycle (3) : CE2 control 



en 



X 



— ^ — — 



-2 



- Oati • 



tw», C3) 



D«t» oul 

High impadancB 

Note) 

*1. Write is executed when both CE1 and WE are at low and CE2 is at high simultaneously. 
*2. Do not apply the data input valtage of the opposite phase to the output while I/O pin 
is in output condition. 

*3. twRi is tested from either the rising edge of CE1 or the falling edge of CE2, whichever 
comes earlier, until the end of the write cycle. 
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Data Retention Characteristics 



(Ta=-25 to 85 °C) 



Item 


Symbol 


Test conditions 


-10LX/12LX/15LX 


-10LLX/12LLX/15LLX 


Unit 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Data retention 
voltage 


Vdr 


*1 


2.2 





5.5 


2.2 





5.5 


V 








-25 to 85°C 






100 






24 




LJd Id IcLcIIUUIl 

current 


ICCDR1 


Vcc = 3.0V *1 














uA 


-25 to 70t 






50 






12 


-25 to 40 °C 






10 






2.4 




+ 25°C 




1 


4 




0.4 


1 .2 


ICCDR2 


Vcc = 2.2 to 5.5V *1 




2 


200 




0.7 


40 


HA 


Data retention 
setup time 


tCDRS 


Chip disable to data 
retention mode 
















ns 


Recovery time 


tR 




tRC* 2 






tRC* 2 






ns 



* 1 . CE1 a Vcc - 0.2V, CE2 £ Vcc - 0.2V (CE1 control) or CE2 S 0.2V (CE2 control) 

* 2. tRc : Read cycle time 

Data retention waveform 

* Low supply voltage data retention waveform (1) (CE1 control) 




Data retention mode 



CTT 2 Vcc - 0.2V 




Low supply voltage data retention waveform (2) (CE2 control) 



Vcc • 
4.5V 

CE2 
Vds 



0.4V 
GND 



Data retention mode 



\ 




/ 




tCORS 


N 7 


tR 
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Package Outline Unit : mm 

CXK581000P 32 pin DIP (Plastic) 600mil 4.5g 
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SONY NAME 


DIP-32P-01 


EIAJ NAME 


*DIP032-P-0600-A 


JEDEC CODE 





CXK581000M 



32 pin SOP (Plastic) 525mil 1.2g 
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Detailed diagram of A 



SONY NAME 


S0P-32P-L02 


EIAJ NAME 


•SOP032-P-0525-A 


JEDEC CODE 
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CXK581 OOOP/M 2LB 



131072-word x 8-bit High Speed CMOS Static RAM 



Description 

The CXK581 OOOP/M is a general purpose high speed 
CMOS static RAM organized as 131,072 words by 8 bits. 
Operating on a single 2.7 to 5.5V supply, this 
asynchronous IC is suitable for high speed and low 
power consumption applications where battery back up 
for nonvolatility is required. 

Features 

• Wide supply voltage range operation: 2.7 to 5.5V 

• Fast access time: (Access time) 

3V Operation; 240ns (Max.) 
5V Operation; 120ns (Max.) 

• Low power consumption operation: 

Standby/ DC operation 
3V Operation; 3pW (Typ.) / 1 ,2mW (Typ.) 
5V Operation; 1 u W (Typ.) / 35mW (Typ.) 

• Fully static memory.. .No clock or timing strobe required. 

• Equal access and cycle time. 

• Common data input and output: three state output. 

• Directly TTL compatible: All inputs and outputs. 

• Low voltage data retention: 2.0V (Min.) 

• CXK581 000P 600mil 32 pin DIP package 
CXK581 000M 525mil 32 pin SOP package 



CXK581 000P 
32 pin DIP (Plastic) 



CXK581000M 
32 pin SOP (Plastic) 




Function 

131,072-word x 8-bit static RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



Pin Configuration 

(T op View) 



- 



Pin Description 




A14 [T 
AT [T 

»•[• 

A3 [T 

«G 

A2 £o 

ai [77 
ao [77 

I/O 1 [Ts 
i/o a QT 
I/O 3 [TV 



jTj A1» 

3^ OEJ 

WE 
IT] Afl 

El ** 

El oe 

AlO 

eel 

rrj i/o e 

20] I/O 7 
l»] I/O c 
7»] I/O 5 
rr] i/o 4 



Symbol 


Description 


AO to 
A16 


Address input 


1/01 to 
I/08 


Data input/output 


CET, 
CE2 


Chip enable 1 , 2 
input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


2.7 to 5.5V power supply 


GND 


Ground 


NC 


No connection 



Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any. are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Absolute Maximum Ratings 



(Ta=25"C,GND=0V) 



Item 


Symbol 


Rating 


Unit 


Supply voltage 


Vcc 


-0.5 to +7.0 


V 


Input voltage 


VlN 


-6.5 * to Vcc+0.5 


V 


Input and output voltage 


Vi/o 


-0.5*toVcc+0.5 


V 


Allowable power dissipation 


Pd 


CXK581000P 


1.0 


W 


CXK581000M 


0.7 


Operating temperature 


Topr 


to +70 


°C 


Storage temperature 


Tstg 


-55 to +150 


°C 


Soldering temperature • time 


Tsolder 


260- 10 


°C • sec 



Vin, Vi/o=-3.0 



Truth Table 



! width less than 50ns. 



CE1 


CE2 


OE 


WE 


Mode 


I/O pin 


Vcc current 


H 


X 


X 


X 


Not selected 


HighZ 


ISBI, ISB2 


X 


L 


X 


X 


Not selected 


HighZ 


|SB1, ISB2 


L 


H 


H 


H 


Output disable 


HighZ 


|CC1, ICC2, ICC3 


L 


H 


L 


H 


Read 


Data out 


ICCI, ICC2, ICC3 


L 


H 


x 


L 




Write 

i 


Data in 

' 


|CC1, |CC2, |CC3 



x : "H" or "L" 

DC Recommended Operating Conditions 



i 



(Ta=0to+70°C,GND=0V) 



Item 


Symbol 


Vcc=5V± 10% 


Vcc=2.7 to 5.5V 


Unit 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Supply voltage 


Vcc 


4.5 




5.5 


2.7 




5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc+0.3 


2.2 




Vcc+0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


-0.3* 




0.4 


V 



* Vil=-3.0V Min. for pulse width less than 50ns. 



■ 
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1000P/M 



Electrical Characteristics 
• DC characteristics 



(GND=0V, Ta=0 to +70 °C ) 



Item 


Symbol 


Test conditions 


Vcc=3V± 10% 


Vcc=5V± 10% 


Unit 


Min. 


Typ.* 


Max. 


Min. 


Typ.* 


Max. 


Input leakage 
current 


It) 


ViN=GNDtoVcc 


-1 





1 


-1 





1 


UA 


Output leakage 
current 


ko 


CE1 =Vih or CE2=Vil or 
OE=Vih orWE=ViL 


-1 





1 


-1 





1 


HA 




Vi/o=GNDtoVcc 
















Operating power 
supply current 


Icci 


CET=Vil, CE2=Vih 
Vin=Vih or Vil 
louT=0mA 




0.4 


0.8 





7 


15 


mA 


Average 

operating current 


ICC2 


Min. cycle 

Duty=100% 

louT=0mA 


Write cycle 




10 


15 




35 


60 


mA 


Read cycle 




10 


15 





25 


40 


ICC3 


Cycle time 1 lis 
Duty=100% 
louT=0mA 
CE1 S 0.2V, 
CE2 * Vcc-0.2V 
Vil § 0.2V, 
Vih £ Vcc-0.2V 


Write cycle 





5 


10 





10 


20 


mA 


Read cycle 





2.5 


5 





5 


10 


Standby current 


|SB1 


CE2 S 0.2V 

CE1 6 Vcc-0.2V 
0r CE2 S VCC-0.2V 


0to+70°C 






60 






100 


uA 


0to+40t; 






12 






20 


+25 °C 




1.2 


5 




2 


8 


ISB2 


CE1=Vih or CE2=Vil 




0.06 


0.3 




0.6 


3 


mA 


Output high 
voltage 


VOH 


Ioh=-1 .0mA 


2.2 






2.4 






V 


Output low 
voltage 


Vol 


loL=2.1mA 






0.4 






0.4 


V 


* Ta=25°C 

I/O Capacitance (Ta=25 °C , f=l MHz) 



Item 


Symbol 


Test Conditions 


Min. 


Typ. 


Max. 


Unit 


Input capacitance 


ClN 


Vin=0V 






6 


PF 


I/O capacitance 


Ci/o 


Vi/o=0V 






8 


PF 



Note) This parameter is sampled and is not 100% tested. 
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AC Characteristics 
• AC test conditions 



(Vcc=2.7 to 5.5V, Ta=0 to +70 °C ) 



Item 


Conditions 


Vcc=3V 


Vcc=5V 


Input pulse high level 


Vih=2.2V 


Vih=2.2V 


Input pulse low level 


Vil=0.4V 


Vil=0.8V 


Input rise time 


tr=5ns 


tr=5ns 


Input fall time 


tf=5ns 


tf=5ns 


Input and output 
reference level 


1.5V 


1.5V 




CL*=100pF, 1TTL 


d*=100pF, 1TTL 



* Cl includes scope and jig capacitances. 



TTL 



Cl 



ifr 



■ 
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• Read cycle (WE="H") 







Vcc=3V± 10% 


Vcc=5V± 10% 






Item 


Symbol 


Unit 




Min. 


Max. 


Min. 


Max. 
















Read cycle time 


tRC 


240 





120 





ns 


Address access time 


tAA 





240 





120 


ns 


Chip enable access time (CE1) 


tcoi 





240 





120 


ns 


Chip enable access time (CE2) 


tC02 




240 




120 


ns 




Output enable to output valid 


tOE 





120 





60 


ns 




Output hold from address change 


tOH 


30 




15 




ns 
















Chip enable to output in low Z (CET, CE2) 


tLZI, 
tlX2 


20 




10 




ns 




Output enable to output in low Z (OE) 


toiz 


10 




5 




ns 




Chip disable to output in high Z (CET, CE2) 


tHZ1 * , 
tHZ2* 




80 




40 


ns 


Output disable to output in high Z (OE) 


tOHZ* 




80 




40 


ns 



* tHzi, tHZ2 and toHZ are defined as the time required for outputs to turn to high impedance state and are not 
referred to as output voltage levels. 



• Write cycle 



Item 


Symbol 


Vcc=3V± 10% 


Vcc=5V± 10% 


Unit 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


240 




120 




ns 


Address valid to end of write 


tAW 


170 




85 




ns 


Chip enable to end of write 


tew 


170 




85 




ns 


Data to write time overlap 


tow 


100 




50 




ns 


Data hold from write time 


tDH 












ns 


Write pulse width 


twp 


160 




80 




ns 


Address setup time 


Us 












ns 


Write recovery time (WE) 














ns 


Write recovery time (CET, CE2) 


twm 












ns 


Output active from end of write 


tow 


20 




10 




ns 


Write to output in high Z 


tWHZ* 




60 




30 


ns 



* twHz is defined as the time required for outputs to turn to high impedance state and is not referred to as output 
voltage level. 
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Timing Waveform 

• Read cycle (1) : CET=OE=Vil, CE2=Vih, WE=Vih 



Address 



EX 



Data Out Previous data valid 

Read cycle (2) : WE=Vih 

Address 



Data valid 



- 




Data in 



Data 





tWHZ 


r»-tow — » 




VSAAAA/ 


High impedance 





C2) 
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> Write cycle (2) : CE1 control 

Address ^)<^ 



x 



- tAW- 



CET 



X 



CE2 



// // / 



7 r 



- tcw- 



WE 



Data in 



Data valid 



Data out 

• Write cycle (3) : CE2 control 

Address 
OE 
CET 



High impedance 







X 



- tcw- 



- tcw- 



tWRlC3 



CE2 



WE 



Data in 



- tDW- 



- tDH - 



— ^ Data valid ^ — 



Data out 

High impedance 

* 1 . Write is executed when both CET and WE are at low and CE2 is at high simultaneously. 

* 2. Do not apply the data input valtage of the opposite phase to the output while I/O pin is in output condition. 

* 3. twRt is tested from either the rising edge of CET or the falling edge of CE2, whichever comes earlier, until the 

end of the write cycle. 
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Data Retention Characteristics 



(Ta=0to+70°C) 



Item 


Symbol 


Test conditions 


Min. 


Typ. 


Max. 


Unit 


Data retention 
voltage 


Vdr 


*i 


2.0 




5.5 


V 


Data retention 
current 


ICCDR1 


Vcc=3.0V*' 


0to+70°C 






50 


uA 


0to+40°C 






10 


+25 °C 




1 


4 


ICCDR2 


Vcc=2.0to5.5V* 1 




2 


100 


uA 


Data retention 
setup time 


tcDRS 


Chip disable to data 
retention mode 









ns 


Recovery time 


tR 




tRC* J 






ns 



* 1 . CE1 £ Vcc-0.2V, CE2 S Vcc-0.2V (CE1 control) or CE2 S 0.2V (CE2 control) 
*2. tRc: Read cycle time 

Data Retention Waveform 

• Low supply voltage data retention waveform (1) : CE1 control 



Low supply vol 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 
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Vcc = 5.0V 
Ta = 25 °C 





















Frequency (1/tRC, 1/twc) (MHz) 
Access time vs. Supply voltage 
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tC02, 
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Vcc - Supply voltage (V) 



Supply current vs. Ambient temperature 
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Icc2 (Read) 
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3 

CO 

i o.s 












1 


CC1 
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0.6 
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- D.UV 

I 



Ta - Ambient temperature ( °C ) 
Access time vs. Load capacity 
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Vcc = 5.0V . 
Ta = 25"C 
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Access time vs. Ambient temperature 
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Ta - Ambient temperature ( °C ) 
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Standby current vs. Supply voltage 



Standby current 



vs. Ambient temperature 




2.0 3.0 4.0 5.0 6.0 

Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 




4.5 4.75 5.0 5.25 

Vcc - Supply voltage (V) 
Output current vs. Output voltage 
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Standby current vs. Ambient temperature 
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20 40 60 

Ta - Ambient temperature (°C) 
Output current vs. Output voltage 



Vcc = 5.0V 
Ta = 25^C - 



0.2 0.4 0.6 

Vol. - Output voltage (V) 
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Package Outline Unit : mm 

CXK581000P 32pin DIP (Plastic) 600m i I 4.5g 
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SONY NAME 
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EIAJ NAME 


•DIP032-P-0600-A 
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Detailed diagram of A 



SONY NAME 
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•SOP032-P-0525-A 
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CXK581100TM/YM 



-10L712U15L 
-10LI712LL715LL 



131072-word x 8-bit High Speed CMOS Static RAM 



Description 

CXK581100TM/YM is a 1M bits, 131072 words by 
8 bits, CMOS static RAM. It is suitable for portable and 
battery back-up systems which require extremely small 
package and low stand-by current. 

Features 

• Thin Small-outline Packages of EIAJ standard : 
CXK581100TM: 

8mm x 20mm 32 pin TSOP 
CXK581100YM : 

8mm x 20mm 32 pin TSOP (Mirror image pinout) 

• Low stand-by current : 
L-Version : 

100 uA (Max.) @Vcc=5.5V, Ta=0 to 70 "C 
LL-Version : 

20 uA (Max.) @Vcc=5.5V, Ta=0 to 70 °C 

• Low voltage data retention : 2.0V (Min.) 

• Fast access time : (Access time) 
CXK581100TM/YM-10L, -10LL 100ns (Max.) 
CXK581100TM/YM-12L, -12LL 120ns (Max.) 
CXK581 1 00TM/YM-1 5L, -15LL 1 50ns (Max.) 

• Single +5V Supply : +5V ± 10% 

Function 

131072-word x 8-bit static RAM 



Structure 

Silicon gate CMOS IC 

Block Diagram 



All c 



< lfc=L 



o — Bo= = 
»eo pi 

ASO- 

A«C- 1 • 

A30-. 1 * 

«»■ I _ 

Al C- | • 



I/O Got* 
Column 
D«cod«r 



CE i 



1 I/O Buffer 



CXK581100TM 
32 pin TSOP (Plastic) 



CXK581100YM 
32 pin TSOP (Plastic) 





Pin Description 



Symbol 


Description 


A0toA16 


Address input 


1/01 to I/08 


Data input/output 


CET, CE2 


Chip enable 1,2 input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


+5V power supply 


GND 


Ground 


NC 


No connection 



Pin Configuration (Top View) 



o 






1100TM 




CXK581100YM 
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-ST 



Absolute Maximum Ratings (Ta=25°C , GND=0V) 



Item 


Svmbol 


Ratina 


Unit 


Rnnnlv voltanp 


Vcc 


— 5 * to +7 


V 


Input voltage 


VlN 


- 0.5 * to Vcc +0.5 


V 


Input and output voltage 


Vi/o 


- 0.5 * to Vcc +0.5 


V 


Allowable power dissipation 


Po 


0.7 


W 


Operating temperature 


Topr 


to +70 


°C 


Storage temperature 


Tstg 


-55 to +150 


°C 


Soldering temperature • time 


Tsolder 


235* 10 


T-sec 



* Vin, Vi/o= - 3.0V Min. for pulse width less than 50ns. 
Truth Table 



CE1 


CE2 


OE 


WE 


Mode 


I/O pin 


Vcc Current 


H 


X 


X 


X 


Not selected 


HighZ 


ISBI, ISB2 


X 


L 


X 


X 


Not selected 


HighZ 


ISBI , ISB2 


L 


H 


H 


H 


Output disable 


HighZ 


|CC1, ICC2, |CC3 


L 


H 


L 


H 


Read 


Data out 


ICCI, ICC2, ICC3 


L 


H 


X 


L 


Write 


Data in 


|CC1, ICC2, ICC3 



x : "H" or "L" 



DC Recommended Operating Conditions (Ta=0 to +7Q°C , GND=0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc+0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* Vil= - 3.0V Min. for pulse width less than 50ns. 
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Electrical Characteristics 

• DC characteristics (Vcc=5V ± 10%, GND=0V, Ta=0 to +70 °c ) 



Item 


Symbol 




Test conditions 


- 10U12L/15L 


- 10LL/12LU15LL 


Unit 


Min. 


Typ.* 


Max. 


Min. 


Typ.* 


Max. 


i 

Input leakage 
current 


lu 


ViN=GNDtoVcc 


- 1 




1 


- 1 




1 


liA 


Output leakage 
current 


ILO 


CET=Vih orCE2=Vnor 
OE=Vih orWE=Vn 
Vi/o=GND to Vcc 


- 1 




1 


- 1 




1 


uA 


Operating power 
supply current 


Icci 


CET=Vil, CE2=Vih 
















Vin=Vih or Vil 
loirr=0mA 




7 


15 




7 


15 


mA 


Average operating 
current 


ICC2 


Min. cycle 

Duty=100% 

louT=0mA 


Write cycle 












DU 


mA 


Read cycle 




25 


40 




25 


40 


ICC3 


Cycle time 1 us 

Duty=100% 

louT=0mA 

CE1 ^ 0.2V, 

CE2 a Vcc- 0.2V 

Vil ^ 0.2V, 

Vih a Vcc - 0.2V 


Write cycle 




10 


20 




10 


20 


mA 


Read cycle 




5 


10 




5 


10 


Standby current 


iSB1 


CE2 S 0.2V 

or CE1 S Vcc - 0.2V 

0r CE2i£ Vcc -0.2V 


0to70°C 






100 






20 


uA 


0to40°C 






20 






4 


+25 °C 




2 


8 




0.7 


2 


ISB2 


CE1=Vih or CE2=Vil 




0.6 


3 




0.6 


3 


mA 


Output high 
voltage 


VOH 


Ioh= - 1 .0mA 


2.4 






2.4 






V 


Output low voltage 


Vol 


loL=2.1mA 






0.4 






0.4 


V 



* Vcc=5V,Ta=25°C 



I/O capacitance (Ta=25X> , f=iMHz) 



Item 


Symbol 


Test Conditions 


Min. 


Typ. 


Max. 


Unit 


Input capacitance 


ClN 


Vin=0V 






7 


PF 


I/O capacitance 


Ci/o 


Vi/o=0V 






8 


PF 



Note) This parameter is sampled and is not 100% tested. 
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AC characteristics 
• AC test conditions 



(Vcc=5V ± 1 0%, Ta=0 to +70 °C ) • Test circuit 



Item 



Input pulse high level 



Input pulse low level 



Input rise time 



Input fall time 



Input and output reference level 



Output load conditions 



Conditions 



Vih=2.2V 



— 



Vil=0.8V 



tr=5ns 



tf=5ns 



1.5V 



Cl * =1 OOpF, 1 TTL 



* Cl includes scope and jig capacitances. 



Cl =±= 
777" 



TTL 
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• Read cycle (WE="H") 



Item 


Symbol 


- 10L/10LL 


- 12U12LL 


- 15L/15LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


tRC 


100 




120 




150 




ns 


Address access time 


tAA 





100 





120 





150 


ns 


Chip enable access time (CE1 ) 


tcoi 





100 





120 





150 


ns 


Chip enable access time (CE2) 


tC02 




100 




120 




150 


ns 


Output enable to output valid 


tOE 




50 




60 




70 


ns 


Output hold from address change 


tOH 


15 




15 




15 




ns 


Chip enable to output in low Z (CET, CE2) 


tLZ1, 
tLZ2 


10 




10 




10 




ns 


Output enable to output in low Z (OE) 


tOL2 


5 




5 




5 




ns 


Chip disable to output in high Z (CET, CE2) 


tHZl * , 
tHZ2* 




35 




40 




50 


ns 


Output disable to output in high Z (OE) 


tOHZ* 




35 




40 




50 


ns 



* tHzi, tHZ2 and toHz are defined as the time required for outputs to turn to high impedance state and are not 
referred to as output voltage levels. 



• Write cycle 



Item 


Symbol 


- 10L/10LL 


- 12L/12LL 


- 15L/15LL 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


100 




120 




150 




ns 


Address valid to end of write 


Uw 


70 




85 




100 




ns 


Chip enable to end of write 


tew 


70 




85 




100 




ns 


Data to write time overlap 


tow 


40 




50 




60 




ns 












Data hold from write time 


tDH 

















ns 


Write pulse width 


twp 


70 




80 




90 




ns 


Address setup time 


Us 

















ns 


Write recovery time (WE) 


tWR 

















ns 


Write recovery time (CET, CE2) 


tWFM 

















ns 


Output active from end of write 


tow 


10 




10 




10 




ns 


Write to output in high Z 


tWHZ * 




30 




30 




30 


ns 



* twHz is defined as the time required for outputs to turn to high impedance state and is not referred to as output 
voltage level. 
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Timing Waveform 

• Read cycle (1) : CET=OE=Vil, CE2=Vih, WE=Vih 



Address 



-tRC- 





t AA 












Previous data valid 


<xxx> 


Data valid 



- 



• Read cycle (2) : WE=Vih 



Address 



-tAA - 



- 777^ 



-tLZl" 



-tC02- 
-tLZ2- 



OE 



Data out 



High impedance 



«-tHZl -» 



Data valid 



• Write cycle (1) : WE control 

Address 

OE 
CET 



CE2 



WE 



twc- 



33 



tAS 



Data in 



in 



tWHZ 



>c 







-7^ 



Data valid 



Dataout K xxxxX > 



tow- 



High impedance 
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' Write cycle (2) : CE1 control 




/ / / / \ 



WE 



Data in 



-tDW- 



■ 



-tDH - 



c 



Data valid 



- 



out 



High impedance 







• Write cycle (3) : CE2 control 

ess 



Address 



OE 



CET 



CE2 



WE 



X 



xxxxxxxxx 



V 



Data in 
Data out 



-tDW - 



tWRl * 3 



t— tDH - 



c 



Data valid 



7- 



High impedance 



Note) 

* 1 . Write is executed when both CE1 and WE are at low and CE2 is at high simultaneously. 

* 2. Do not apply the data input valtage of the opposite phase to the output while I/O pin is in output condition. 

* 3. twm is tested from either the rising edge of CE1 or the falling edge of CE2, whichever comes earlier, until the 

end of the write cycle. 
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«*" — rterrr 


symbol 


Test conditions 


Min. 


Typ. 


Max. 


Min. 


Typ. 


ULL 

Max. 


Unit 


Data retention 
voltage 


Vdr 


* 1 


2.0 





5.5 


2.0 





5.5 


V 


["lata r^tentinn 

current 


ICCDRI 


Vcc=3.0V*i 


0to70°C 






50 






12 




0to40°C 






10 






2.4 


+25 °C 





1 


4 





0.4 


1.2 


ICCDR2 


Vcc=2.0to5.5V*i 




2 


100 




0.7 


20 


mA 


uaia retention 
setup time 


tCDRS 


Chip disable to data retention 
mode 
















ns 


Recovery time 


tR 




tRC*2 






tRC*2 






ns 



Note)_ 

*1. CE1 £ Vcc - 0.2V, CE2 £ Vcc - 0.2V (CET control) orCE2£0.2V [CE2 control) 

* 2. tRc : Read cycle time 

Data retention waveform 

• Low supply voltage data retention waveform (1 ) (CE1 control) 

Data retention mode 




CE1 == Vcc - 0.2V 




GND 



• Low supply voltage data retention waveform (2) (CE2 control) 

Data retention mode 



Vcc 
4.5V 

CE2 



0.4V 
GND 



tR 



CE2 S 0.2V 
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Example of Represeutative Characteristics 

Supply current vs. Supply voltage 













































/ 






_ lcc 










/ 






2 


















led 






















Ta = 


25 X 

















Vcc - Supply voltage (V) 
Supply current vs. Frequency 















[ 

/rite 


















V 




Reac 


_ 


























































































Vcc k 5.0V 
Ta = 25*C 























Frequency (1/tRC, 1/twc) (MHz) 
Access time vs. Supply voltage 

























































T, 


kA, T( 


01, 1 


C02. 


roe 












































Ta = 


25 X 



















Supply current vs. Ambient temperature 



i 

CD 





























































Icc2 (Read) 














rvruej 




























l/CC = 


5.0V 

















20 40 60 

Ta - Ambient temperature (°C ) 
Access time vs. Load capacity 



< 

| 













/ 


Toe 












/ 




T 


- 








/ 






COI • 


Tc02 






f 






v"cc = 
ra = 


5.0V 






1 








|5t 





I00 200 300 4C 

Cl - Load capacity (pF) 
Access time vs. Ambient temperature 



s 



























































Taa. 
Tcoi, 


Toe 
Tcoj 












































l/cC = 


5.0V 

















».S 4.75 5.0 5.25 55 

Vcc - Supply voltage (V) 



O 2 40 60 eo 

Ta - Ambient temperature (°C ) 
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Standby current vs. Supply voltage 



Standby current vs. Ambient temperature 




2.0 3.0 4.0 3.0 6.0 

Vcc — Supply voltage (V) 
Input voltage level vs. Supply voltage 













































l, Vn 














V 


, 














































Ta = 


25 X 

















4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 
Output current vs. Output voltage 



o 0.1 

i 











































































































X 


Vcc = 5.0V 
Ta = 25 V. 












\ 







> 











































y 


























z 


7^ 












/ 










^/cc = 


5.0V 


1 



Ta - Ambient temperature (°C ) 
Standby current vs. Ambient temperature 



£ 1.0 



















































































































Vcc = 


5.0V 

















20 40 60 80 

Ta - Ambient temperature ( °C ) 
Output current vs. Output voltage 



2 

1 



i 

o 































f 


7 














/ 














7 














/ 


































Vcc = 5.0V 
Ta = 25"C 




/ 













Voh - Output voltage (V) 



0.2 0.4 0.6 o.e 

Vol - Output voltage (V) 
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Package Outline Unit: mm 
CXK581100TM 



32p i n TSOP (Plastic) 



O _ 



\ 



-HID 



0.1 1 ". 



■ 



*M5 



CXK581100YM 




,Lp" -10 



I SONY NAME|tSOP-32P-Lo"7 
T50P032-P-0820-A 



32pin T SOP (Plast ic) 



IMMMMMMIH 



8.0* 



o 



o 

p 



, | 1 1.0 7 




SONY NAME 


TSOP-32P-L01P. 


EIAJ NAME 


TSOP032-P-0B20-B 


JEDEC CODE 
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-10LLX/12LLX/15LLX 



131072-word x 8-bit High Speed CMOS Static RAM 



Description 

CXK581100TM/YM is a 1M bits, 131,072 words by 
8 bits, CMOS static RAM. It is suitable for portable and 
battery back-up systems by adopting TSOP packages 
correspond to extending operating temperature range 
and low power consumption. 

Features 

• Extended operating temperature range (-25 to +85 °C ) 

• Thin small-outline packages of EIAJ standard: 
CXK581100TM: 

8mm x 20mm 32 pin TSOP 
CXK581100YM: 

8mm x 20mm 32 pin TSOP (Mirror image pinout) 

• Low stand-by current: 
LX-Version: 

200 uA (Max.) @Vcc=5.5V, Ta=-25 to +85 "C 
LLX-Version: 

40 uA (Max.) @Vcc=5.5V, Ta=-25 to +85 °C 

• Low voltage data retention: 2.2V (Min.) 

• Fast access time: (Access time) 
CXK581100TM/YM-10LX, -10LLX 100ns (Max.) 
CXK581 1 00TM/YM-1 2LX, -12LLX 1 20ns (Max.) 
CXK581 1 00TM/YM-1 5LX, -1 5LLX 1 50ns (Max.) 

• Single +5V Supply: +5V ± 10% 

Function 

131072-word x 8-bit static RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



*ioo- -Dc^ - 

All O- (• 



*110 
Alio 
Aiec 



i - - - 1 



I/O Col* 
Column 



CXK581100TM 
32 pin TSOP (Plastic) 



CXK581100YM 
32 pin TSOP (Plastic) 





Pin Description 



Symbol 


Description 


A0toA16 


Address input 


1/01 to I/08 


Data input/output 


CET, CE2 


Chip enable 1 , 2 input 


WE 


Write enable input 


Of 


Output enable input 


Vcc 


+5V power supply 


GND 


Ground 


NC 


No connection 



Pin Configuration (Top View) 




Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Absolute Maximum Ratings 



(Ta=25' 1 C , GND=0V) 



Itsm 


Symbol 


Ratina 


Unit 


innlv vnltanp 


Vcc 


-0 5 to +7 


V 


Input voltage 


VlN 


-0.5 * to Vcc+0.5 


V 


Input and output voltage 


Vi/o 


-0.5*toVcc+0.5 


V 


Allowable power dissipation 


Pd 


0.7 


w 


Operating temperature 


Topr 


-25 to +85 


°c 


Storage temperature 


Tstg 


-55 to +150 


t 


Soldering temperature • time 


Tsolder 


235- 10 


°C • sec 



for 



width less than 50ns. 



Truth Table 



cet 


CE2 


OE 


WE 


Mode 


1/01 to I/08 


Vcc Current 


H 


X 


X 


X 


Not selected 


HighZ 


|SB1, ISB2 


X 


L 


X 


X 


Not selected 


HighZ 


ISBI, ISB2 


L 


H 


H 


H 


Output disable 


HighZ 


ICCI, ICC2, ICC3 


L 


H 


L 


H 


Read 


Data out 


ICCI, ICC 2, |CC3 


L 


H 


X 


L 


Write 


Data in 


ICCI, |CC2, ICC3 




DC Recommended Operating Conditions 

(Ta=-25 to +85 1C , GND=0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.4 




Vcc+0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.6 


V 



* Vil=-3.0V Min. for pulse width 
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Electrical Characteristics 

• DC and operating characteristics (Vcc=5V ± 10%, GND=0V, Ta=-25 to +S5°C) 



Item 


Symbol 


Test conditions 


-10LX/12LX/15LX 


-10LLX/12LLX/15LLX 


Unit 


Min. 


Typ.* 


Max. 


Min. 


Typ.* 


Max. 


Input leakage 
current 


iu 


Vin=GND to Vcc 


-1 





1 


-1 




1 


M.A 


Output leakage 
current 


Ilo 


CET=Vih or CE2=Vil or 
OE=Vih or WE=Vil, 
Vi;o=GND to Vcc 


-1 





1 


-1 





1 


uA 


Operating 
power 

supply current 


Icci 


CE1=Vil, CE2=Vih, 
Vin=Vih or Vil 

Ism it Am A 

IOUT— UmM 






7 


15 




7 


15 


mA 












ICC2 


Cycle=Min. 

Duty=100%, 

louT=0mA 


Write cycle 




35 


60 




35 


60 


mA 






25 


40 








Average 

operating 

current 




Read cycle 






25 


40 




ICC3 


Cycle time 1 us 
Duty=100%, 
loirr=0mA 
CE1 3S 0.2V, 
CE2 £ Vcc-0.2V 
Vil ^ 0.2V, 
Vih £ Vcc-0.2V 


Write cycle 




10 


20 




10 


20 


mA 




















Read cycle 




5 


10 




5 


10 




Standby current 


|SB1 


CE2 S 0.2V or 
CE1 S Vcc-0.2V 
CE2 S Vcc-0.2V 


-25 to +85 °C 







200 






40 


1 1 A 

LIA 


-25 to +70 °C 






100 






20 


-25 to +40 °C 






20 






4 


+25 °C 




2 


8 




0.7 


2 




ISB2 


CE1=Vih or CE2=Vil 




0.6 


3 




0.6 


3 


mA 


Output high 
voltage 


VOH 


Ioh=-1 .0mA 


2.4 






2.4 






V 


Output low 
voltage 




loL=2.1mA 
















Vol 






0.4 






0.4 


V 



* Vcc=5V,Ta=25iC 



I/O Capacitance (Ta=25°C,f=lMHz) 



Item 


Symbol 


Test conditions 


Min. 


Typ. 


Max. 


Unit 


Input capacitance 


ClN 


Vin=0V 






6 


pF 


I/O capacitance 


Ci/o 


Vi/o=0V 






8 


PF 



Note) This parameter is sampled and is not 100% tested. 
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AC Characteristics 
• AC test conditions 

(Vcc=5V ± 10%, Ta=-25 to +85 °C ) 



Item 


Conditions 


Input pulse high level 


Vih=2.4V 


Input pulse low level 


Vil=0.6V 


Input rise time 


tr=5ns 


Input fall time 


tf=5ns 


Input and output 
reference level 


1.5V 




Output load conditions 


C L *=100pF, 1TTL 



* Cl includes; 



TTL 



Cl =i= 
T7T 
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• Read cycle (WE="H") 



Item 


Symbol 


-10LX/10LLX 


-12LX/12LLX 


-15LX/15LLX 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Read cycle time 


IRC 


100 




120 




150 




ns 


Address access time 


tAA 





100 





120 





150 


ns 


Chip enable access time (CE1) 


tcoi 





100 





120 





150 


ns 


Chip enable access time (CE2) 


tC02 




100 




120 




150 


ns 


Output enable to output valid 


tOE 





50 





60 





70 


ns 


Output hold from address change 


tOH 


10 




10 




10 




ns 


Chip enable to output in low Z 
(CE1.CE2) 


tlZI, 
tLZ2 


10 




10 




10 




ns 


Output enable to output in low Z (OE) 


tOLZ 


5 




5 




5 




ns 


Chip disable to output in high Z 
(CE1.CE2) 


tHZI*, 
tHZ2* 




35 




40 




50 


ns 


Chip disable to output in high Z (OE) 


tOHZ* 




35 




40 




50 


ns 



* tHzi, tHzz and toHz are defined as the time required for outputs to turn to high impedance state and are not 
referred to as output voltage levels. 



• Write cycle 



Item 


Symbol 


-10LX/10LLX 


-12LX/12LLX 


-15LX/15LLX 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


100 




120 




150 




ns 


Address valid to end of write 


Uw 


70 




85 




100 




ns 


Chip enable to end of write 


tew 


70 




85 




100 




ns 


Data to write time overlap 


tDW 


40 




50 




60 




ns 


Data hold from write time 


tDH 

















ns 


Write pulse width 


twp 


70 




80 




90 




ns 


Address setup time 


Us 

















ns 


Write recovery time (WE) 


tWR 


5 




5 




5 




ns 


Write recovery time (CE1, CE2) 


twm 

















ns 


Output active from end of write 


tow 


10 




10 




10 




ns 


Write to output in high Z 


tWHZ* 




30 




30 




30 


ns 



* twHz is defined as the time required for outputs to turn to high impedance state and is not referred to as output 
voltage level. 
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Timing Waveform 

• Read cycle (1 ) : CET=OE=Vil, CE2=Vih, WE=Vih 



Address 





• t 

• tOH •■ 


AA 




Previous data valid 


<xxx> 


Data valid 



• Read cycle (2) : WE=Vih 



Address 



GET 



ZX 



-tAA- 



CE2 /// /^tcoz 



-tLZ2 - 



DE 



tOL2 



Data Out 



' Write cycle (1) : WE control 



U-tHZl — 



,JH <x)<j < °^^ d > - 



Address 



DE 



GET 



CE2 



WE 



Data in 



out 



_ 



-tAS- 



x 



Data valid 



)<><><><>< > < ) 



High impedance 
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' Write cycle (2) : CE1 control 

Address ^)<^ 



OE 



cet 



CE2 



WE 



Data in 




-twc- 



X 



_4 



^4 



- tDW- 



tWRlC3) 



- tDH 



Data valid 




Data out 

' Write cycle (3) : CE2 control 

Address 



IX 



OE 



CET 



CE2 



WE 



Data in 



Data out 



High impedance 



X 



-twp- 



7" 



, 77 



C 



Data valid 



High impedance 

* 1 . Write is executed when both CE1 and WE are at low and CE2 is at high simultaneously. 

* 2. Do not apply the data input valtage of the opposite phase to the output while I/O pin is in output condition. 

* 3. twRi is tested from either the rising edge of CE1 or the falling edge of CE2, whichever comes earlier, until the 

end of the write cycle. 



- 
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Data Retention Characteristics 



(Ta=-25to+85°C) 



Item 


Symbol 


Test conditions 


-10LX/12LX/15LX 


-10LLX/12LLX/15LLX 


Unit 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Data retention 
voltage 


Vdr 


* 1 


2.2 





5.5 


2.2 





5.5 


V 


Data retention 
current 


ICCDFM 


Vcc=3.0V*' 


-25 to +85 °C 








100 








24 


HA 


-25 to +70 °C 






50 






12 


-25 to +40 °C 






10 






2.4 


+25 °C 




1 


4 




0.4 


1.2 


ICCDR2 


Vcc=2.2to5.5V*' 




2*3 


200 




0.7* 3 


40 


uA 


Data retention 
setup time 


tCDRS 


Chip disable to data retention 
mode 
















ns 


Recovery time 


tR 




tRC* 2 






tRC* 2 






ns 



* 1 . CET & VCC-0.2V, CE2 § Vcc-0!2V (CET control) or CE2 S o.2V (CE2 control) 
*2. tRc: Read cycle time 

*3. Vcc=5V,Ta=25°C 

Data Retention Waveform 

• Low supply voltage data retention waveform (1) : CET control 
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Package Outline Unit : mm 

CXK581100TM 32pin TSOP (Plastic) 



CXK581100YM 




-aiD 




Detailed diagram of A (20/1) 



_4 



SONY NAME 


TS0P-32P-101 


EIAJ NAME 


TSOP032-P-0820-A 


JEDEC CODE 





32p i n TSOP (Plastic) 



HHHHHHHBHBHHBHHB 



o 



o 

g 

imrnramn 



Ho.oa<j 



-HE] 




Detailed diagram of A( 20/1 ) 



Note) Dimensions marked with * 

does nor include resin residue. 



SONY NAME 


TSOP-32P-L01R 


EIAJ NAME 


TSOP032-P-0820-B 


Ijeoec cope! ==== 1 
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131072-word x 8-bit High Speed CMOS Static RAM 





Description 

CXK581100TM/YM is a general purpose high speed 
CMOS static RAM organized as 131 ,072 words by 8 bits. 
It is suitable for portable and battery back-up systems by 
adopting TSOP packages correspond to 2.7 to 5.5V 
power supply operation and low power consumption. 

Features 

• Wide supply voltage range operation: 2.7 to 5.5V 

• Thin small-outline packages of EIAJ standard: 
CXK581100TM: 

8mm x 20mm 32 pin TSOP 
CXK581100YM: 

8mm x 20mm 32 pin TSOP (Mirror image pinout) 

• Low power consumption operation: 

Standby / DC operation 
3V operation; 3 uW (Typ.) / 1 .2mW (Typ.) 

5V operation; 1 uW (Typ.) / 35mW (Typ.) 

• Fast access time: (Access time) 
3V operation; 240ns (Max.) 
5V operation; 120ns (Max.) 

• Low voltage data retention: 2.0V (Min.) 

Function 

131072-word x 8-bit static RAM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



aioc— — p5= = 
At i c— ri 



AI30- 
AI5 



Row 
Occam- 



Malrli 
3!2i2048 



Column 



CE2< 



i/oi i/oe 



CXK581100TM 
32 pin TSOP (Plastic) 



CXK581100YM 





Pin Description 



Symbol 


Description 


A0toA16 


Address input 


1/01 to I/08 


Data input/output 


CET, CE2 


Chip enable 1,2 input 


WE 


Write enable input 


OE 


Output enable input 


Vcc 


2.7 to 5.5V power supply 


GND 


Ground 


NC 


No connection 



Pin Configuration (Top View) 



o 



A13 L 

CE2 [ 
Al5 [ 



i 



CXK581100TM 



IU5E 

ElAlO 

33cei 

1/08 
1/07 
1/06 



AI6 
AI«E 
AIJQ2 
A7 E 
A6 [M 

A3 rn 

A4 d 



A«nr 
« US. 

A6 FT 
A7 ITT 

A12 El 

AI4 m 
A16 [T£ 
ncCS 
vec Ca 

A13 CI 
CE2 CI 
WE"CS 

Aa(~3 
A9Ci 

ah rr 



1/03 
i/02 

TTli/oi 

Sao 

3]ai 



CXK581 100YM 

( Mirror Image Pinout ] 



o 



T7] A3 

T7I ai 

251 ao 

2a 1/02 

HI 1/03 
7*1 GNO 
731 I/O* 
£6] 1/05 
THi/os 

7gll/07 

2Si/oa 

A10 

Hlo? 



Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any. are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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(Ta=25°C,GND=0V) 



CXK581100TM/YM 




Absolute Maximum Ratings 



Item 


Symbol 


Hating 


1 In!* 

Unit 


Supply voltage 


Vcc 


-0.5 * to +7.0 


V 


Input voltage 


VlN 


— U.3 IU VCC 


w 

V 


Input and output voltage 


Vi/o 


-0.5* to Vcc +0.5 


V 


Allowable power dissipation 


Pd 


0.7 


w 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


-55 to +150 


°c 


Soldering temperature • time | Tsolder 


235» 10 


°C • sec 



* Vin, Vi/o=-3.0V Min. for pulse width less than 50ns. 
Truth Table 



CE1 


CE2 


OE 


WE 


Mode 


I/O pin 


Vcc Current 


H 


X 


X 


X 


Not selected 


HighZ 


ISB1 , ISB2 


X 


L 


X 


X 


Not selected 


HighZ 


ISB1 , |SB2 


L 


H 


H 


H 


Output disable 


HighZ 


ICCI, ICC2, |CC3 


L 


H 


L 


H 


Read 


Data out 


|CC1, ICC2, |CC3 


L 


H 


X 


L 




Write 


Data in 


ICCI, ICC2, |CC3 



x : "H" or "JL" 

DC Recommended Operating Conditions 



(Ta=0to+70°C,GND=0V) 



Item 


Symbol 


Vcc=5V± 10% 


Vcc=2.7 to 5.5V 


Unit 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Supply voltage 


Vcc 


4.5 




5.5 


2.7 




5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc+0.3 


2.2 




Vcc+0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


-0.3* 




0.4 


V 



* Vil=-3.0V Min. for pulse width less than 50ns. 



- 
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Electrical Characteristics 

• DC characteristics (GND=0V, Ta=0 to +70 °C ) 



Item 


Symbol 


Test conditions 


Vcc=3V± 10% 


Vcc=5V± 10% 


Unit 


Min. 


Typ.* 


Max. 


Min. 


Typ.* 


Max. 


Input leakage 
current 


iu 


Vin=GND to Vcc 


-1 





1 


-1 





1 


uA 






















Output leakage 


Ilo 


CET=Vih or CE2=Vil or 
OE=Vih or WE=Vil 


-1 





1 


-1 


— 


1 




current 


Vi/o=GND to Vcc 














Operating power 
supply current 


Icci 


CET=Vil, CE2=Vih 
Vin=Vih or Vil 
louT=0mA 





0.4 


0.8 





7 


15 


mA 


Average 

operating current 


ICC2 


Min. cycle 

Duty=100% 

louT=0mA 


Write cycle 




10 


15 




35 


60 


mA 


Read cycle 




10 


15 





25 


40 


ICC3 


Cycle time 1 lis 
Duty=100% 
louT=0mA 
CE1 S 0.2V, 
CE2 £ Vcc-0.2V 
Vil S 0.2V, 
Vih £ Vcc-0.2V 


Write cycle 




5 


10 





10 


20 


mA 


Read cycle 




2.5 


5 




5 


10 


Standby current 


ISB1 


CE2 S 0.2V 

CE1 S Vcc-0.2V 
or CE2 S Vcc-0.2V 


0to+70°C 






60 






100 


UA 


Oto +40 °C 






12 






20 


+25 "C 




1.2 


5 




2 


8 


ISB2 


CE1=Vih or CE2=Vil 




0.06 


0.3 




0.6 


3 


mA 


Output high 
voltage 


VOH 


Ioh=-1 .0mA 


2.2 






2.4 






V 


Output low 
voltage 


Vol 


loL=2.1mA 






0.4 






0.4 


V 



* Ta=25°C 



I/O Capacitance (Ta=25°C ,f=iMHz) 



Item 


Symbol 


Test Conditions 


Min. 


Typ. 


Max. 


Unit 


Input capacitance 


ClN 


Vin=0V 






7 


pF 


I/O capacitance 


Ci/o 


Vi/o=0V 






8 


PF 



Note) This parameter is sampled and is not 100% tested. 
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AC Characteristics 
• AC test conditions 



(Vcc=2.7 to 5.5V, Ta=0 to +70*0 ) 



Item 


Conditions 


Vcc=3V 


Vcc=5V 


Input pulse high level 


Vih=2.2V 


Vih=2.2V 


Input pulse low level 


Vil=0.4V 


Vil=0.8V 


Input rise time 


tr=5ns 


tr=5ns 


Input fall time 


tf=5ns 


tf=5ns 


Input and output 
reference level 


1.5V 


1.5V 


Output load conditions 


Cl*=100pF, 1TTL 


CL*=100pF, 1TTL 



TTL 



Cl =± 
777" 



* Cl includes scope and jig capacitances. 
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• Read cycle (WE="H") 



Item 


Symbol 


Vcc=3V± 10% 


Vcc=5V± 10% 


Unit 


Min. 


Max. 


Min. 


Max. 




Read cycle time 


tRC 


240 




120 




ns 


Address access time 


tAA 




240 




120 


ns 


Chip enable access time (CE1) 


tcoi 




240 




120 


ns 


Chip enable access time (CE2) 


tC02 





240 





120 


ns 


Output enable to output valid 


tOE 





120 





60 


ns 


Output hold from address change 


tOH 


30 




15 




ns 


Chip enable to output in low Z (CE1, CE2) 


tLZ1, 
tLZ2 


20 




10 




ns 


Output enable to output in low Z (OE) 


tOLZ 


10 




5 




ns 


Chip disable to output in high Z (CET, CE2) 


tHZI * , 
tHZ2* 




80 




40 


ns 


Output disable to output in high Z (OE) 


tOHZ* 




80 




40 


ns 


* tHzi, tHZ2 and toHz are defined as the time required for outputs to turn to high impedance st 
referred to as output voltage levels. 

• Write cycle 


Item 


Symbol 


Vcc=3V± 10% 


Vcc=5V± 10% 


Unit 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twc 


240 




120 




ns 


Address valid to end of write 


Uw 


170 




85 




ns 


Chip enable to end of write 


tew 


170 




85 




ns 


Data to write time overlap 


tow 


100 




50 




ns 


Data hold from write time 


tDH 












ns 


Write pulse width 


twp 


160 




80 




ns 


Address setup time 


tAS 












ns 


Write recovery time (WE) 


tWR 












ns 


Write recovery time (CET, CE2) 


tWRI 












ns 


Output active from end of write 


tow 


20 




10 




ns 


Write to output in high Z 


tWHZ* 




60 




30 


ns 



* twHz is defined as the time required for outputs to turn to high impedance state and is not referred to as output 



voltage level. 
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Timing Waveform 

• Read cycle (1) : CET=OE=Vil, CE2=Vih, WE=Vih 



Address 




Data Out Previous data valid 

• Read cycle (2) : WE=Vih 

Address 



(XXX) Data valid 



-tAA — 



CET 



CE2 / / / / 



-tcoi- 



-tLZI ■ 



- tC02 - 
-tl_Z2 ■ 



OE 



03,3 0ut Hi.h imnedancef CX )^ Data ™^? r- 

• Write cycle (1) : WE control 



U-tHZ1 - 



JCZTZZz 



Address 



or 



CET 



CE2 



3< 



tAS 



-tew- 



z TV~7~ 



WE 



Data in 



-tDW- 



x 



X x, ~ 



Data valid 



Data out >0(XXX)() ' 



High impedance 
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• Write cycle (2) : CE1 control 

Address 



CE 



CET 



CE2 



Data in 



-tAW- 



- tcw- 



/ / / 



c 



Data valid 



Data out - 

• Write cycle (3) : CE2 control 



Address 



CE 



CET 



CE2 



WE 



Data in 







X 



- tAS ■ 



tcw- 



tWP- 



< 



Data valid 



Data out 



High impedance 



* 1 . Write is executed when both CET and WE are at low and CE2 is at high simultaneously. 

* 2. Do not apply the data input valtage of the opposite phase to the output while I/O pin is in output condition. 

* 3. twRi is tested from either the rising edge of CET or the falling edge of CE2, whichever comes earlier, until the 

end of the write cycle. 
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item 


Symbol 


Test conditions 


Min. 


Typ. 


Max. 


Unit 


Data retention 
voltage 


Vdr 


* i 


2.0 





5.5 


V 


Data retention 
current 


IcCDRI 


Vcc=3.0V* 1 


Oto +70 °C 








■ ■ A 
UA 


0to+40°C 






1 u 


+25 °C 





1 


4 


ICCDR2 


Vcc=2.0to5.5V*' 




2 


100 


uA 


Data retention 
setup time 


tCDRS 


Chip disable 
retention moc 










ns 


o data 
le 











Recovery time 


tR 




tRC* J 






ns 



* 1 . CE1 § Vcc-0.2V, CE2 £ Vcc-0.2V (CE1 control) or CE2 S 0.2V (CE2 control) 

* 2. tRc : Read cycle time 



Data Retention Waveform 

• Low supply voltage data retention waveform (1) : CE1 control 




SONY 



CXK581100TM/YM 



Example of Representative Characteristics 

Supply current vs. Supply voltage 



rr 

I 

=3 















































/ 






- Ice 


2 






A 


* 












-/ 














Icci 






















-Ta 


= 251 



















4.5 4.75 5 5.25 

Vec - Supply voltage (V) 
Supply current vs. Frequency 



150ns I20n» loom 




2 4 6 S 10 

Frequency {1/tRC, 1/twc} (MHz) 
Access time vs. Supply voltage 



< 

I 

8 



























































tAA, 


tcoi. 


tC02, 


tOE 














































i = 2. 


i"Cj- 












— T 



4.75 5.0 5.25 

Vcc- Supply voltage (V) 



Supply current vs. Ambient temperature 



is 
l 





























































Icc2 (Ftei 
I 


d) 

Vrite) 












___]CC2(\ 












I 


DCt 
















= 5.< 


)V - 












- Vcc 



20 40 60 

Ta - Ambient temperature (°C) 
Access time vs. Load capacity 



< 

l 

I 
I 

i 



08 



7 




tOE 




. Vcc = 5.0V , 
Ta = 25'C 



100 200 300 4C 

Cl — Load capacity (pF) 
Access time vs. Ambient temperature 

























































— tj 


lA, tO 

:oi. t< 














t( 


02 


































: = 5. 


DV- 












- Vc 



20 40 

Ta - Ambient 



60 80 
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Standby current vs. Supply voltage 




3.0 4.0 5.0 

Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 



6.0 




4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 
Output current vs. Output voltage 













































































































Vc 


c = 5 


ov 












V 


= Zi> u - 
I 



Standby current vs. Ambient temperature 

20 



> 

.1 

jo 
a> 
CE 

c 

1 

3 

O 

s 



in 













































































































Vcc 


= 5.C 


V 



20 40 60 80 

Ta - Ambient temperature ("C) 
Standby current vs. Ambient temperature 



> 

I 

5 
(T 

C 

O 


























































































































































Ta — Ambient temperature (^C ) 
Output current vs. Output voltage 



.1 
a 



5 

3 

& 
o 

I 





























































































































Vc 


= = 5 


OV 




/ 








- Ta 


1 



Voh - Output voltage (V) 



0.2 0.4 0.6 

Vol - Output voltage (V) 
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Package Outline Unit : mm 

CXK581100TM 32 P in tsop (Plastic) 



WHBHflHHBBH°HPBaB 



CXK581100YM 




J\Jl m -10* 
Detailed diagram of At 20/1 ) 



Note) Dime nsions marked witl-i * 



SONY NAMEi T SOP - 3 2P - L 1 


HEflEfflll 


TSOP032-P-0820-A 



32B in TSOP (Plastic) 

15 , 



taoangnaaanQtinnniy 



02^ 



o 



o 



WIMOTMST 



\ 




1 -10" 

Detailed diagram of A( 2 0/1 ) 



Note) Dimensions marked with ♦ 

does not include resin residue. 



SONY NAME 


TSOP-32P-L01R 


EIAJ NAME 


TSOP032-P-0820-B 


JE0EC CODE 
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-25/30/35 



262144-word x 4-bit High Speed CMOS Static RAM Preliminary 



Description 

CXK541000J is a 1048576 bits high speed CMOS 
static RAM organized as 262144 words by 4 bits and 
operates from a single 5V supply. 

This device is suitable for use in high speed and low 
power applications. 



Features 

• Fast access time 
CXK541000J-25 
CXK541000J-30 
CXK541000J-35 



(Access time) 
25ns (Max.) 
30ns (Max.) 
35ns (Max.) 

• Low power consumption (operation) : 350mW (Typ.) 

• Single +5V power supply: 5V ± 10% 

• Fully static memory No clock or timing strobe 

required. 

• Equal access and cycle time. 

• Separated data input and output: three-state output 

• Directly TTL compatible: All inputs and outputs 

• High density: 400 mil 32 pin SOJ plastic package 



Function 

262144-word X 4-bit static RAM 

Structure 

Silicon gate CMOS IC 

Block Diagram 





Pin Configuration 

(T op View) 



nc fr 


o 


32]VCC 


ao[7 




3l]A17 


A1 |T 




3o|a16 


A2 fT 




5|A15 


A3 [T 




|s| A14 


A4 [T 




§f] A13 


A5 (T 




H)Af2 


A6 f£ 




H) All 


A7 f? 




E]nc 


A8 (io 




a\ 11 


A9 EI 




22] 12 


AtO[i2 




2l]0l 


14 [13 




2o]02 


I3Q5 




7|]03 


CE[j| 




is] 04 






it] WE 



Pin Description 



Symbol 


Description 


A0toA17 


Address input 


11 to 14 


Data input 


01 to 04 


Data output 


CE 


Chip enable input 


WE 


Write enable input 


Vcc 


+5V Power supply 


GND 


Ground 


NC 


No connection 



TTTTTTTT 

11 12 13 14 01 02 03 04 



Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits. 
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Absolute Maximum Ratings 



(Ta=25°C ,GND=OV) 



Item 

1 LCI 1 1 


oy 1 1 iuui 


nau i iy 


Unit 


Qimnlv \ynltan» 
outjpiy vuiLaye 


Vcc 


— o s * to +7 n 


y 


Input voltage 


VlN 


-0.5 * to Vcc+0.5 


V 


Input and output voltage 


Vi/o 


-0.5 * to Vcc+0.5 


V 


Allowable power dissipation 


Pd 


1.0 


W 


Operating temperature 


Topr 


-10 to +85 


°c 


Storage temperature 


Tstg 


-55 to +150 


t 


Soldering temperature«time 


Tsolder 


260-10 


"Osec 



* Vcc, Vin, Vi/o=+7.5V Max. for pulse width less than 1 0ns. 
Vcc, Vin, Vi/o=-3.5V Min. for pulse width less thanlOns. 

Truth Table 



CE 


WE 


Mode 


Data Output 


Vcc Current 


H 


X 


Not selected 


HighZ 


|SB1, ISB2 


L 


H 


Read 


Data out 


Ice 


L 


L 


Write 


HighZ 


Ice 



! 



x : "H" or "L" 



DC Recommended Operating Conditions (Ta=oto +70 °C , GND=0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc+0.5 


V 


Input low voltage 


VlL 


-0.5* 




0.8 


V 


Input rise time 


tr 


— 


5 


100 


ns 


Input fall time 


tf 




5 


100 


ns 



Vih=+7.0V Max. for pulse width less than 10ns. 
Vil=-3.0V Min. for pulse width less than 10ns. 



SONY 



CXK541000J 



Electrical Characteristics 

• DC and operating characteristics 



(Vcc=5V ± 10%, GND=0V, Ta=0 to +70 °C ) 



Item 


Symbol 


Test conditions 


Min. 


Typ.* 


Max. 


Unit 


Innnt Ipak rnrrpnt 


lu 


Vin=GND to Vcc 
Vcc=5.5V 


_-| 




1 
















Output leak current 


lLO 


CE=Vih orWE=Vn 
Vnirr-RND to Vrr 


-1 





1 


uA 


Average operating 
current 


Ice 


Cycle=Min, Duty=100% 
louT=0mA 




70 


120 


mA 




ISB1 


CE £ Vcc-0.2V, 
Vin S Vcc-0.2V or 
Vin S 0.2V 






2 


mA 


Standby current 








ISB2 


CE=Vih, Vin=Vih/Vil, min. cycle 




15 


30 


mA 


Output high voltage 


VOH 


loH=-4.0mA 


2.4 






V 


Output low voltage 


Vol 


loL=8.0mA 






0.4 


V 







* Vcc=5V,Ta=25°C 

I/O capacitance 



(Ta=25' , C,f=1MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 




Input capacitance 


ClN 


Vin=0V 




6 


PF 




Output capacitance 


Coin- 


Vout=0V 




10 


pF 



Note) This parameter is sampled and is not 100% tested. 

AC characteristics 
• AC test conditions 



(Vcc=5V ± 10%, Ta=0 to +70 *C 


Item 


Conditions 


Input pulse high level 


Vih=3.0V 


Input pulse low level 


Vil=0V 


Input rise time 


tr=5ns 


Input fall time 


tf=5ns 


Input and output 
reference level 


1.5V 


Output load conditions 


Fig. 1 



Output Load (1) 

5V 

i: 480Q 

Opin 



T 

: * i 



TtT 



Output Load (2)** 

5V 

480Q 

pin 



30 P F*| ^ 255 5pF .- ^ 255Q 



* including scope and jig 

** for tLZ, tHZ, tOW, tWHZ 

Fig. 1 
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• Read cycle 



Item 


Symbol 


-25 


-30 


-35 


Unit 






















Max. 




RpflH rvrlp timp 


tRC 






^n 








ns 


MUUICS3 aWiCss lii lie 


tAA 




25 




30 




35 


ns 


Chip enable access time (CE) 


tco 




25 




30 




35 


ns 


Output hold from address change 


tOH 


5 




5 




5 




ns 


Chip enable to output in low Z (CE) 


tLZ* 


5 




5 




5 




ns 


Chip disable to output in high Z 


tHZ* 





15 





15 





15 


ns 


Chip enable to power up time 


tPU 

















ns 


Chip disable to power down time 


tPD 




25 




30 




35 


ns 



* Transition is measured ± 
sampled and is not 100% tested 

• Write cycle 



steady voltage with specified loading in Fig. 1. This parameter is 



Item 


Symbol 


-25 


-30 


-35 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write cycle time 


twe 


25 




30 




35 




ns 


Address valid to end of write 


tAW 


18 




20 




20 




ns 


Chip enable to end of write 


tew 


18 




20 




20 




ns 


Data to write time overlap 


tow 


12 




15 




15 




ns 


Data hold from write time 


tOH 

















ns 


Write pulse width 


twp 


15 




18 




18 




ns 


Address set up time 


Us 

















ns 


Write recovery time 


tWR 


2 




2 




2 




ns 


Output active from end of write 


tow* 


5 




5 




5 




ns 


Write to output in high Z 


tWHZ* 





15 





15 





15 


ns 



* Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1. This parameter is 
sampled and is not 100% tested. 



■ 
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Timing Waveform 

• Read cycle (1) : WE=Vih 



Address input 



3< 



Data out 



Vcc supply current. 



ICC H 

50 5 



- tco - 



■tLZ ■ 



High impedance 

tPU 



x 



tOH 



<3^ (Output data valid^ (Y)'- 



50% 



|SB2 



• Write cycle (1 ) : WE control 



Address input 

CE 
WE 

Data in 





~* twe ► 


• 2 


> 


< > 




* . tAW «■ 


tWR 




^ — c " ; 






«-tAS-» 


twP *■ 

« tDW-». 

/innnt Hat 
K valid 






/ 

- tDH 

y — 



Data out X>XKXXX)0^X> 

*3 

p Write cycle (2) : CE control 



tow 



Address input _ 
CE 

we 



High impedance *3 
twe 



-twp- 



>c 



■ tWR « 2 



/ 



Data in 



Data out 



«5 



Input data valid 



High impedance 



* 1 . A write occurs during the low overlap of CE and WE. 

* 2. twR is measured from the earlier of CE or WE going high to the end of write cycle. 

* 3. During this period, I/O pins are in the output state so that the input signals of opposite phase to the output 

must not be applied. 
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Package Outline Unit : mm 



32pin SOJ (Plastic) dOOmil 1.39 
2 0.9 6 183; 



32 17 
nnnnnnnnnnnnnr-inrT 



o 



oV 1 



UUt-JULJUUUUUUUUl T 



0.7 3 1 



16 

}.27 



0.9 5 



SONY NAME 


SOJ-32P-01 


EIAJ NAME 


•SOJ032-P-0400-A 


JEDEC CODE 
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2) ASM (Application Specific Memory) 



Type 


Function 


Process 


Page 


CXK7701J 


8,192 word x 16bits, 30/35/45ns SRAM 


MIX CMOS 


324 


CXK77910J 


1 31 ,072 word x 9 bits, 1 7/20ns SRAM 
(Synchronous) 


MIX CMOS 


339 
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-30/35/45 



High-Speed Latched Cache-SRAM 



Description 

The CXK7701J is a 131,072-bit high speed 
latched Cache-SRAM suitable for use in high 
speed cache configurations and low power 
applications. 

Organized as 8192 word x 16-bit or 4096 
word X 1 6-bit x 2 WAY selected by mode control 
pin, it operates from a single 5V supply. 



Features 

• Best fit for Cache configurations 
Intel 82385 Cache Controller (for 
MHz, 25MHz, 20MHz) 

• Fast access time : 
CXK7701J-30 
CXK7701J-35 
CXK7701J-45 

• Fast output Enable 
CXK7701J-30 
CXK7701J-35 
CXK7701J-45 

• Available in 52 pin PLCC 

• Internal 12-bit address latch 

• Directly TTL compatible : 
outputs 



80386-33 



(Access time) 
30ns (Max.) 
35ns (Max.) 
45ns (Max.) 

10ns (Max.) 
13ns (Max.) 
16ns (Max.) 



(AO- A1 1) 
All inputs 




Structure 

Silicon gate CMOS IC 



and 



Block Diagram 

• 2 WAY SET ASSOCIATIVE (MODE ■ "High - ) 
CE- 



OEA 1 

WEA 



CONTROL 
-A 



CALEN- 
A0- 



Al I— 



OEB- 
WEB- 
C~E - 
CSO - 
CS r 



CONTROL 
- B 



4Kx8 
6-15 



0-7 






8-15 
4K*8 


4Kx8 











• DIRECT MAP (MODE = 



CE- 



OEA I 
OEB~ *~ 

wea — r 

WEB — ' 
A12 

AO- 



CONTROL 
-A. B 



All - 

CALEN- 
CSO - 
CS 1 " 



8K>8 - 
(000) - 



■ 8Kx8 
(DO I) 
3-15 " 
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Pin Configuration 




Vcc Vcc CSO WEB WEA GND GND OEA OEB CS 1 MODE Vcc Vcc 



Pin Description 



Symbol 


Description 


AO to A12 


Address Input 


l/OO to 
I/0 15 


Data Input Output 


CE 


Global Chip Enable Input 


CSO, CST 


Chip Enable Input for I/O 0-7, I/O 8-15 


OEA, OEB 


Output Enable Input for Bank-A, Bank-B 


WEA, WEB 


Write Enable Input for Bank-A, Bank-B 


CALEN 


Address Latch Enable Input 


MODE 


Mode Control 


Vcc 


+ 5V Power Supply 


GND 


Ground 




NC 

1 


No Connection 
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ILUIM 


symDOt 


Kating 


Unit 


Supply Voltage 


Vcc 


- 0.5* to + 7.0 


V 


Input Voltage 


VlN 


- 0.5 * to Vcc + 0.5 


V 


Input & Output Voltage 


Vi/o 


- 0.5* to Vcc + 0.5 


V 


Power Dissipation 


Pd 


2.5 


w 


Operating Temperature 


Topr 


to +70 


°c 


Storage temperature 


1 stg 


— oo to + 1 ou 




Soldering Temperature 


Tsolder 


260 • 1 


°C • sec 



* Note) Vcc, Vin, Vi/o = - 3.5V Min. for pulse width less than 20ns. 



DC Recommended Operating Conditions (Ta = to +70°C, GND = 0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



*Note) Vil = -3.0V Min. for pulse width less than 20ns. 



DC and Operating Characteristics (Vcc = 5V ± 10%, GND = 0V, Ta = to +70°C) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input Leakage Current 


Ili 


Vin = GND to Vcc 


-2 


2 


HA 


Output Leakage 
Current 


Ilo 


Vi/o = GND to Vcc, CE = Vih or CS0, 
CS1 =Vih or OEA, OEB = Vih or WEA, 
WEB = Vil 


- 2 


2 


uA 


Operating Supply 
Current 


Icci 


CS0, CST & CE = Vil 
Vin = Vil or Vih 
Iout = 0mA 




180 


mA 


Average Operating 
Current 


1CC2 


100% Duty Cycle 
Vin = GND to Vcc 
Iout = 0mA 




240 


mA 


ICC3 


50% Duty Cycle 
Vin = GND to Vcc 
Iout = 0mA 




220 


mA 


Output High Voltage 


VOH 


Ioh = - 1 .0mA 


2.4 




V 


Output Low Voltage 


Vol 


Iol = 4.0mA 




0.4 


V 
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A. C. Test Condition (Applies to Read & Write Cycle Timing) 

(Vcc = 5V ± 1 %, Ta = to + 70°C) Fig-1 



Item 


Conditions 


Unit 


Input Pulse High Level 


Vih = 3.0 


V 


Input Pulse Low Level 


Vil = 0.0 


V 


Input Rise Time 




tr = 3 


ns 


Input Fall Time 


tf = 3 


ns 


Input and Output 
Reference Level 


1.5 


V 


Output Load 

(See Test Circuit Fig-1) 


R1 


1000 


O 


R2 


667 


Q 


C L 


50 


PF 











Output Load (1) Output Load (2) ** 



Rl >1000fl 



I/O Pin 

o — 



i; R2>6670. 



I/O Pin 

o— 

* 

CL=5pF 



r 



■6670. 



* Including scope and jig capacitance 

** For tLZ, tHZ, tOHZ, tOLZ, tWLZ, tWHZ 



Truth Tables 

Two-Way Mode (Mode = High) 



- 



pp 


pen 


PC 1 
Ub 1 


PC A 

UtA 


PCD 

Ubb 


WbA 


WCD 


Operation 


H 


x 


x 


x 


x 


x 


y 


Outputs High-Z, Write 


Disabled 


X 


H 


H 


X 


X 


X 


X 


Outputs High-Z, Write Disabled 


X 


X 


X 


H 


H 


X 


X 


Outputs High-Z 


X 


X 


X 


L 


L 


X 


X 


Outputs High-Z 


L 


L 


H 


L 


H 


H 


H 


Read I/O 0-7 


Way A 


L 


L 


H 


H 


L 


H 


H 


Read I/O 0-7 


Way B 


L 


H 


L 


L 


H 


H 


H 


Read I/O 8-15 


Way A 


L 


H 


L 


H 


L 


H 


H 


Read I/O 8-15 


Way B 


L 


L 


L 


L 


H 


H 


H 


Read I/O 0-15 


Way A 


L 


L 


L 


H 


L 


H 


H 


Read I/O 0-15 


Way B 


L 


L 


H 


X 


X 


L 


H 


Write I/O 0-7 


Way A 


L 


L 


H 


X 


X 


H 


L 


Write I/O 0-7 


Way B 


L 


H 


L 


X 


X 


L 


H 


Write I/O 8-15 


Way A 


L 


H 


L 


X 


X 


H 


L 


Write I/O 8-15 


Way B 


L 


L 


L 


X 


X 


L 


H 


Write I/O 0-15 


Way A 


L 


L 


L 


X 


X 


H 


L 


Write I/O 0-15 


Way B 


L 


L 


H 


X 


X 


L 


L 


Write I/O 0-7 


Way A & B 


L 


H 


L 


X 


X 


L 


L 


Write I/O 8-15 


Way A&B 


L 


L 


L 


X 


X 


L 


L 


Write I/O 0-15 


Way A&B 



Note) X : "H" or "L" 



CXK7701J 



Truth Tables 

Direct Mode (Mode = Low) 



CE 


cso 


CST 


OEA 


OEB 


WEA 


WEB 


f")r>P ration 


H 


x 


X 


X 


X 


X 


X 


Outputs High-Z, Write Disabled 


X 


H 


H 


X 


X 


X 


x 


Outputs High-Z, Write Disabled 


X 


X 


X 


H 


H 


X 


X 


Outputs High-Z 


L 


L 


H 


l_ 


L 


H 


H 


Read I/O 0-7 


L 


H 


L 


L 


L 


H 


H 


Read I/O 8-15 


L 


L 


L 


L 


L 


H 


H 


Read I/O 0-15 


L 


L 


H 


X 


X 


L 


L 


Write I/O 0-7 


L 


H 


L 


X 


X 


L 


L 


Write I/O 8-15 


L 


L 


L 


X 


X 


L 


L 


Write I/O 0-15 



Note) X : "H" or "L" 

I/O capacitance (Ta = 25 °C, f = 1 MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input capacitance 


ClN 


Vin = OV 




7 


PF 


Input/Output capacitance 


Ci/o 


Vi/o = 0V 




9 


PF 



Note) This parameter is sampled and is not 100% tested. 
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• Write Cycle Timing (Vcc = 5V ± 1 %) 



Item 


Symbol 


-30 


-35 


-45 


Unit 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Write Cycle Time 


twe 


30 




35 




45 




ns 


Address Valid to end ot Write 


tAW 


20 




25 




35 




ns 


Al^ Valid to end ot Write 


tA12W 


18 




22 




30 




ns 


Chip Select to End of Write 


tew 


18 





22 





30 





ns 


Data Valid to End of Write 


tDW 


10 





12 





15 





ns 


Data Hold from End of Write 


tDH 




















ns 


Write Enable Active to High-Z 


tWHZ* 




15 




15 




20 


ns 


WRITE Enable Inactive to Low-Z 


tWLZ* 


3 




3 




3 




ns 


Write Pulse Width 


twp 


18 


11 


22 





30 





ns 


CE Pulse Width During Chip 
Enable Controlled Write 


tCP 


1 Q 
1 O 




no 




on 




ns 


Address Setup Time 


tAS 

















ns 


Write Recovery Time 


tWR 












2 




ns 


Address Latch Enable Pulse 
Width 


tCALEN 


8 




10 




15 




ns 


Address Setup to Latch Low 


tASL 


4 




6 




10 




ns 


















Address Hold to Latch Low 


tAHL 


5 




5 




5 




ns 



* Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1 (2). 
This parameter is sampled and is not 100% tested. 
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Item 


Symbol 


- 30 


-35 


-45 


Unit 


Mi n 


Max 


Mi n. 


Max. 


Mi n. 


Max. 


RoaH Ov/r'lo Timo 


tRC 


30 




35 




45 




ns 


AHHre»Q«; Aor*occ Timo 

r\uui coo n^COg 1 IIIIC? 


tAA 




30 




35 




45 


ns 


A12 Address Access Time 


tA12A 




17 




25 




30 


ns 


Chip Select Access Time 


tcs 

LCt 





20 


— 


25 


— 


35 


ns 


Output Enable to Output Valid 


tOE 




10 




13 




16 


ns 


Output Hold from Address 


tOH 


3 





3 





3 





ns 


Ohio prt +0 itni it 1 c\\u~7 


tl 7 * 


3 




3 




3 




ns 


f~li itni it Fnahlo to Oiitniit 1 <~i\a/-7 


tm 7 * 


2 




2 




2 




ns 


Ohin noQtsler*t tn Oi itni it Hinh-7 






15 




25 




30 


ns 


Output Disable to Output High-Z 


tOHZ* 





10 





14 




14 


ns 


Address Latch Enable Pulse 
Width 


tCALEN 


8 





10 





15 





ns 


Address Setup to Latch Low 


tASL 


4 




6 




10 




ns 


Address Hold to Latch Low 


tAHL 


5 




5 




5 




ns 



* Transition is measured ± 200mV from steady voltage with specified loading in Fig. 1 (2). 
This parameter is sampled and is not 100% tested. 
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Timing Waveform 



• Read cycle (1 ) : WE = Vih, OE = Vil, CS = Vil 

tCALEN 













CS.CE 






A 


IPlf 




tRC 





Data out 



External address valid 



/\ 





tA12A 










\ 




ICE 



• Read cycle (2) : WE = Vih, OE = Vil, CS = Vil 



Calen 



CS.CE 



A0-A1 1 



A12 



Data out 



Address AO-AI I valid 
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• Read cycle (3) : WE = Vih 



tCALEN 
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'Write cycle (1) : WE control 



Calen 





/ 


USL 


\ 







Address 



CS.CE 



WE 



twc 



External address valid 



Data out 



xxxxxxi 



High-Z 



Data in 



<xx 



/V 



K XXXXX 



><X> 
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• Write cycle (2) : CE control 



Calen 



Address 



CS.CE 



WE 



Data out 



Data in 




*1. A write occurs during the low overlap of CS, CE and WE. 

*2. twR is measured from the earlier of CE or WE going high to the end of write cycle. 
*3. If CE_and CS low transition occurs simultaneously with the WE low transition or after 

the WE transition, output remains in a high impedance state. 
*4. During this period, I/O pins are in the output state so that the input signals of opposite 

phase to the output must not be applied. 
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Control Pin Description 



CALEN (Cache Address Latch Enable) 

This signal controls the internal address latch that resides between the address inputs 
and the memory array. When CALEN is high the latch is transparent. The falling edge 
of CALEN latches the current address inputs. 



MODE 

This signal controls whether the memory device 



x 1 6) configuration 
mode signal is high, 
the device is placed 



s to be used in a direct mapped (8k 
a two-way set associative (2-4kxi6) configuration. When the 



the device is placed in two-way 
in direct mode. 




the mode pin is low, 

CSO, CS1 (Cache Chip Selects) 

These active low signals tie to the cache ram chip selects and individually enable the 
two bytes of the memory. CSO enables bits l/OO - I/07 and, CST enables bits I/08 
- 1/015. 



CE (Cache Chip Enable) 

This active low signal, when active, enable writes to the data ram or reads from the 
data ram. It is a global signal, and controls both cache bank A and cache bank B. It's 
function is the same in both the set associative mode and the direct mapped mode. 
This input also functions as a chip enable controlled write. 



OEA, OEB (Cache Output Enables) 

In two-way mode, these active low signals enable cache bank A or B to drive the data 
bus. Either OEA or OEB is active during a read hit, depending on which bank is selected. 
Activation of OEA simultaneous with OEB will cause both banks ot become deselected. 
In direct mode, these inputs will be externally wired together and A12 will determine 
which 4KX16 memory bank is enabled. 



WEA, WEB (Cache Write Enables) 

In two-way mode, these active low signals enable cache bank A or B to receive data 
from the data bus. Either WEA or WEB is enabled in a read miss update or write hit. 



ine 



In d 



these inputs will be externally wired together and A 



which 4KX16 memory bank will be enabled for writing. 

A0-A11 (Addresses) 

The address input provide the address into the SRAM array, 
on the trailing edge of CALEN. 



2 will 



. These 




s are latched 



be a "don't care" and will be 



A12 (Address) 

In two-way mode, the upper address input A12. will 
externally wired to ground. 

In direct mode, A12 will determine which 4KX16 memory bank is enabled by WEA and 
WEB, and OEA and OEB. 

Unlike the other address lines, A12 is not latched. 
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Ic 


:2 














































To = 


25°C 



















1.2 

1 

a> 1.0 



0.8 



S0.6 
in 

I 



4.75 5.0 5.25 

Vcc - Supply voltage (V) 

Supply current vs. Frequency 



« 1.2 



0.8 





























































-Ice 


! 






























led 
I 














Vcc= 


5.0 V 





















0.4 





















V 
T 


:c = 5 
3 = 25 


OV 

•c 











































































































5 1.4 



1.2 



81.0 



S 0.8 

UJ 

O 

i 

<0.6 

i 



10 20 30 40 

Frequency (1/tRC, 1/twc) (MHz) 

Access time vs. Ambient temperature 













































































































Vcc = 


5.0V 





















§ 1.4 



.1 



< 

i 



20 40 60 80 

Ta - Ambient temperature CO 

Access time vs. Supply voltage 



0.8 



0.6 













































































































Ta = 


25°C 





















| 4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 



Access time vs. Load capacitance 



20 40 60 80 

Ta - Ambient temperature ("C) 




100 200 300 400 

Cl - Load capacitance (pF) 
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Package Outline Unit : mm 

52 pin PLCC (Plastic) 



2 0.0 7 ±0 - 12 



c 
I 
I 
I 

I 

I 
c 
c 
[ 
[ 

20 [ 



□ 18.12183 



7 

nnnni 



1 52 47 

innnnnnn 



o 



o 



3 

] 

3 
3 
] 
] 
3 
3 
3 
3 
3 

3 34 



LJUUUUUUUUUUUU 

21 33 




SONY NAME 


PLCC-52P-01 


EIAJ NAME 


•QFJ052-P-S750-A 


JEDEC CODE 


MO-047-AD 
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131072 words x 9-bit Self-Timed Static Random Access Memory 



Preliminary 



Description 

The CXK77910J is a 1,179,648 bit Self-Timed Static 
Random Access Memory organized as 128K words by 9 
bits. This STRAM integrates Input Registers, High Speed 
SRAM and Output Registers onto a single monolithic 
circuit. All Registers are triggered with the positive edge 
of an external clock (CLK). At the positive edge of CLK, 
the RAM data of the previous CLK cycle is presented. 
Write operation is initiated by the positive edge of CLK 
and internally self-timed. This feature eliminates complex 
off-chip write pulse generation and provides increased 
flexibility for incoming signals. 




Features 

• Fast Cycle Time 

STRAM. (Read operation, write operation and deselect 
operation.) 



Function 

There are three possible user transactions with the 



The read operation requires WE="HIGH" and 
OE=CE="low" on the positive edge of CLK. 
The memory location pointed to by the contents of the 
Address registers is read internally and the contents of 
the location are captured in the Data-out regis 
next positive edge of CLK. The state of 
reflect the contents of the Data-out registers. 

The write operation requires CE=WE="LOW" on the 
positive edge of CLK. The memory location pointed to by 
the contents of the Address registers is written with the 
contents of the Data-in registers. The write operation is 
entirely self-timed, eliminating critical timing edges. 

The deselect cycle requires CE="HIGH" or 

OE=WE="HIGH" on the positive edge of CLK. Write 
operation and internal read operation are disabled during 
the clock cycle. The data outputs are forced to a high 
impedance state during the next clock cycle. During the 
deselect cycle by CE="HIGH", STRAM turns to power 
down mode. 

The write cycle needs three preceding deselect cycles 
since the data for the write cycle must be supplied to I/O 
terminals during high impedance state. But immediately 
after power-on of the STRAM, the write operation can 
start on the first positive edge of CLK since the I/O 
terminals are initialized to be in high-ir 



(Cycle) (Frequency) 
16.6ns 60MHz 
20.0ns 50MHz 

• Fast Clock to Data Valid 
CXK77910J-17/20 10ns 

• Available in Plastic 32 pin 400mil SOJ 

• All inputs and outputs registered with clock 

• Direct TTL compatible 

• Low power consumptioi 



(min. cycle, 100% duty) 



Structure 

Silicon gate CMOS IC 



Block 



Register 



r|- ••• rj 









t 








128K* 9 




< 








SRAM 




















X 















ft 4 -"" 



C * ..TI/IO'-iYg) 
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operation of 




to change products and specifications without prior notice. This information does not convey any license by 
vise under any patents or other right. Application circuits shown, it any, are typical examples illustrating the 
Sony cannot assume responsibility for any problems arising out of the use c ' " 



PE90718-ST 



SONY 

A13 [7 
48 [? 
A7 [4 
A6[5 
A5 [? 
A4 [7 
A3 [? 
A2[5 
A1 [lO 
AO [ll 
I/O EI 
1/ 1 jl3 
I/O 2 
I/O 3 [5 



3]] AI4 
^ AI6 
H WE 
|U AI3 
13 A9 
H AlO 
^ All 

13 si 

i|] A12 

Ice 

2l] I/O 8 
^ I/O 7 
19] I/O 6 
j|] I/O 3 
[7] I/O 4 





Ao to A10 


Address input 




l/OO to 1/08 


Data input/output 




CE 


Chip enable input 




OE 


Output enable input 




WE 


Write enable input 




CLK 


Clock input 




Vcc 


+5V power supply 




GND 


Ground 









Pin Description (2) 

CLK (Clock, positive edge triggered) 

All timing is controlled by the positive edge of CLK. All synchronous input and output signals are registered on the 
positive edge of CLK with set-up and hold times referenced to that edge. 
Since only one edge of CLK is n 



_. : is not critical. 



A0toA16 (Address) 

The Address inputs are decoded on-chip to select one of 131 ,072 words. 

The state of the Address inputs is registered into the Address register on the positive edge of CLK. 

The Address inputs must be valid during every positive edge with all set-up and hold times referenced to that 

edge. 

I/OO to 8 (I/O Common) 

I/O terminals are three-state and data-input/data-output common. 

The state is defined by the Control block. The data inputs for write operation must be valid during every positive 
edge of CLK with all set-up and hold times referenced to that edge. The data outputs are triggered by the edge of 
CLK and the contents in Output-Registers are presented. 

WE (Synchronous Write Enable, active low) 

The WE is used to indicate whether a read or write operation is to be performed. If the STRAM is selected, WE is 
LOW to perform a write operation. The WE is registered on every positive edge of CLK with set-up and hold times 
referenced to that edge. The internal timing required to store data into the memory array is self-timed. 

OE (Synchronous Output Enable, active low) 

The OE is used to indicate that a read operation is to be performed. If the STRAM is selected, the OE is LOW to 
perform a read operation. The OE is registered on every positive edge of CLK with set-up and hold times 
referenced to that edge. 

CE (Synchronous Chip Enable, active low) 

The CE is used to select the STRAM when LOW (or deselect when HIGH). When selected, the STRAM will 
perform a read or write operation. The state of the CE is registered on every positive edge of CLK with set-up and 
hold times referenced to that edge. 
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Absolute Maximum Ratings 



(Ta=25°C,GND=0V) 



Item 


oymuui 


D ati nn 
ndlll 1LJ 


1 Init 
Ul 111 


Supply voltage 


Vcc 


-0.5 to +7.0 


V 


Input voltage 


ViN 


-0.5 to Vcc +0.5 


V 


Input and output voltage 


Vi/o 


-0.5 to Vcc +0.5 


V 


Allowable power dissipation 


Pd 


1.0 


w 


Operating temperature 


Topr 


to +70 


°c 


Storage temperature 


Tstg 


-55 to +150 


°c 



- 



DC Recommended Operating Conditions (Ta=o to +70 °C , GND=0V) 



Item 


Symbol 


Min. 


Typ. 


Max. 


Unit 


Power Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc+0.3 


V 


Input low voltage 


VlL 


-0.3* 




0.8 


V 



* ViL=-1VMin 



Electrical Characteristics 

• DC and operating characteristics 



(Vcc=5V ± 10%, GND=0V, Ta=0 to +70 °C ) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 


Input leakage current 


lu 


ViN=GNDtoVcc 


-1 


1 


uA 


Output leakage current 


Ilo 


Vi/o=GND to Vcc, 
CE=Vih or OE=Vih or 
WE=Vil 


-1 


1 


uA 


Operating power 
supply current 


Icci 


CE=Vil, Vin=Vih orVn, 
louT=0mA 




100 


mA 


Average operating current 


ICC2 


Cycle=Min, 

Duty=100%, 

louT=0mA 




130 


mA 


Standby current 


ISB! 


CE £ Vcc-0.2V 
Vin § Vcc-0.2V or 
Vin ^ 0.2V 




1 


mA 


ISB2 


CE=Vih, louT=0mA 
Cycle=Min, Duty=100% 




80 


mA 


Output high voltage 


VOH 


Ioh=-1 .0mA 


2.4 




V 


Output low voltage 


Vol 


loi=4.0mA 




0.4 


V 
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Truth tables 



CLK 


CE 


OE 


WE 


Operation 


J" 


H 


X 


X 


Outputs High-Z, Write Disabled, Power Down 


_r 


X 


H 


H 


Outputs High-Z, Write Disabled 


_r 


L 


L 


H 


Read I/O to 8 


s 


L 


X 


L 


Write I/O to 8 



x : "H" or "L" 

I/O capacitance 



(Ta=25°C,f=1MHz) 



Item 


Symbol 


Test conditions 


Min. 


Max. 


Unit 




Input capacitance 


ClN 


Vin=0V 




5 














I/O capacitance 


Cuo 


Vi/o=0V 




7 


PF 





Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
• AC test conditions 

(Vcc=5V ± 10%, Ta=0 to +70 °C ) 



Item 


Conditions 


Input pulse high level 


Vih=3.0V 


Input pulse low level 


Vil=0V 


Input rise time 


tr=3ns 


Input fall time 


tf=3ns 


Input and output 
reference level 


1.5V 


Output load 
(See test circuit below) 


Fig. 1 



Output Load (1) 



Output Load (2)* ^ 

5V 



50dF 



"1 



I/O 



5pF* 1 



S480Q 
*255Q 



* 1 including scope and jig capacitance 

* 2 for tCKHQZ, tCKHQX2 

Fig. 1 
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• Read cycle 



Item 


Symbol 


-17 


-20 


Unit 


min 


Max 


Min 


Max 


neau cycie urne 


LCKHCKH 


-ICC 

1 O.D 




on 




ns 


oiock niyn puise wiuin 









D 




ns 


\s 1/"\V1 / ni ilpn uiirltK 
IjKJUK IUW puibc WIULII 














ns 


V_>Hjv*r\ LU Uala VallU 


LOKIiUV 




10 




10 


ns 


Address setup to clock high 


tAVCKH 


o 








ns 


AHHrocc hnlH from r\r\r\c hirih 


tCKHAX 


n r 
u.o 




1 





nc 

ns 




tpFVPk 1 !-! 

lv* cvvi ivn 


3 




3 






Chip enable hold from clock high 


tCKHCEX 


0.5 




1 




ns 


Output enable setup to clock high 


tOEVCKH 


3 




3 




ns 


Output enable hold from clock high 


tCKHOEX 


0.5 




1 




ns 


Output hold from clock high 


tCKHQX! 


2 




3 




ns 


Clock high to output low-Z 


tCKHQX2 * 












ns 


Clock high to output high-Z 


tCKHQZ * 




8 




10 


ns 



* Transition is measured ± 200mV from steady voltag 
This parameter is sampled and is not 100% tested. 



I loading in Fig. 1-(2). 



• Write cycle 



Item 


Symbol 


-17 


-20 


Unit 


Min 


Max 


Min 


Max 


Write cycle time 


tcKHCKH 


16.6 




20 




ns 


Clock high pulse width 


tcKHCKL 


5 




5 




ns 




Clock low pulse width 


tCKLCKH 


5 




5 




ns 


Address setup to clock high 


tAVCKH 


3 




3 




ns 


Address hold from clock high 


tCKHAX 


0.5 




1 




ns 


Chip enable setup to clock high 


tCEVCKH 


3 




3 




ns 


Chip enable hold from clock high 


tCKHCEX 


0.5 




1 




ns 


Write enable setup to clock high 


tWEVCKH 


3 




3 




ns 


Write enable hold from clock high 


tCKHWEX 


0.5 




1 




ns 


Input data setup to clock high 


tDVCKH 


3 




3 




ns 


Input data hold from clock high 


tCKHDX 


0.5 




1 




ns 







343 



SONY 

CLK 



Address 



WE 



Data out . 



tCKHCEX tCKHWEX 
tCKHQEX 



V 



1 



An + 2 



High-Z 



An + 3 



Qn«2 



Qn+ 1 * 2 



High-Z 



* 1 tAVCKH, tCEVCKH, toEVCKH, tWEVCKH 

* 2 Valid data from CLK high is the data trom the previous cycle. 

* Write cycle: OE=Vih or Vil 



CLK 



Address 



EE 



WE 



Data in 



Dn 



tCKHCKL tCKLCKH 



An + 3 



Ml 



* tAVCKH, tCEVCKH, tWEVCKH 
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CXK77910J 



Package Outline Unit : mm 



32pin SOJ (Plastic) 400m t I 1.3g 
2 0.9 6 1 8:! 2 



32 17 
r-it-ir-ii-if-ir-ii-ii-ir-innni-ii-ir-ir-r 



o 



UUUUUUUUULJUUUl 

0.7 3* - 08 



1 6 
1.2 7 



o ,t0.2 

. 2 - 2 -o.u 



SONY NAME 


SOJ-32P-0 1 


EIAJ NAME 


*SOJ032-?-0«00-A 


JEDEC CODE 
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3) Mask ROM 



Type 


Function 


Process 


Page 


CXK384001 


524,288 word x 8bits, 200ns 


CMOS 


350 



■ 
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sony. CXK384001/382001 

524,288 /262,144-word x 8-bit CMOS Mask Programmable ROM 



Description 

CXK384001 / 382001 is a CMOS mask- 
programmable ROM organized as 524,288 
words by 8-bit (CXK384001) and 262,144 
words by 8-bit (CXK382001). The chip enable 
input disable outputs and sets the chip to low 
power standby mode. 

Features 

• Access time (Max.) 

Address access time 200ns 
Chip enable access time 200ns 
Output enable access time 70ns 

• Power consumption (Typ.) 
1 0OmW (Operation) 

0.5mW (Standby TTL input level) 
5.0nW (Standby CMOS input level) 

• Static operation 

• I/O TTL compatible 

• Tri-state output 

• Single + 5V power supply operation 



32 pin DIP (Plastic) 




Functions 

CXK384001 

524,288-word x 8-bit mask programmable 

ROM 
CXK382001 

262,144-word x 8-bit mask programmable 

ROM 

Structure 

Silicon gate CMOS IC 



Block Diagram 



Pin Configuration (Top View) Pin Description 



Ai2<s 
A130 



A17° 



00 01 02 D3 04 05 D6 D7 



Output Buffer 



I 



Memory 
Matrix 



CXK 384001 
(524288X8) 



CXK382001 
1262144X8) 



CE - OE Logic 



NC 


d 




lil vcc 


A16 


LX 




TT] A18 


AI5 


LT 




~30| A17 


AI2 


LI 




Til A 14 


A7 


LX 




IS] AI3 


A6 


LZ 




Tf| A8 


A5 


tz 




"26| A9 


A4 






"2T| All 


A3 


d 




"iTl OE 


A2 


D° 




"23[ A10 


A1 


LX 




"22I CE 


AO 


LX 




XO 07 


DO 


LX 




Jo] D6 


Dl 


LX 




Til 05 


02 


LX 




Tel D4 


GND 


LX 




Tf| D3 



Note)* See the below table. 



Symbol 


Description 


AO to 
A18* 


Address input 


DO to 
D7 


Data output 


CE 


Chip enable input 


OE 


Output enable input 


Vcc 


+ 5V power supply 


GND 


Ground 


NC 


No connection 



Typ. 


Block Diagram 


Pin Configuration 


Pin Description 


CXK384001 


A18 


A18 


AO to A18 


CXK382001 


No A18 


NC 


AO to A17 
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Absolute Maximum Ratings 



(Ta = 25°C, GND = OV) 



Item 




Symbol 


Ratings 


Unit 


Supply voltage 


Vcc 


- 0.5 * to + 7.0 


V 


Input voltage 


VlN 


- 0.5 * to Vcc + 0.5 


V 


Output voltage 


VOUT 


-0.5* to Vcc + 0.5 


V 


Allowable power dissipation 


Pd 


1.0 


w 


Operating temperature 


Topr 


to + 70 


°c 


Storage temperature 


Tstg 


-55 to + 150 


°c 


Soldering temperature • time 


Tsolder 


260 • 1 


°C • sec 



Note) *Vin, Vout = -3.5V Min. for pulse width less than 20ns. 
Truth Table 



CE 


OE 


Mode 


Output pin 


Vcc current 




H 


X 


Not selected 


High Z 


ISBI, ISB2 


L 


H 


Output disable 


High Z 


ICC1, ICC2 


L 


L 


Selected 


Data output 


ICCI, ICC2 


Note) X 


: "H" or 


"L" 









DC Recommended Operating Conditions (Ta = to + 70 °C, GND = 0V) 



Item 




Min. 


Typ* 


Max. 


Unit 


Supply voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input high voltage 


VlH 


2.2 




Vcc + 0.3 


V 


Input low voltage 


VlL 


-0.3** 




0.8 


V 



Note) * Vcc = 5V, Ta = 25°C 

**Vil = -3.0V Min. for pulse width less than 20ns. 



Electrical Characteristics 
DC characteristics 



(Vcc = 5V±10%, GND = 0V, Ta = to +70°C) 



Item 


Symbol 


Test Condition 


Min. 


Typ.* 


Max. 


Unit 


Input leakage current 


lu 


0V ^ Vin ^ Vcc 


- 1 




1 


uA 


Output leakage current 


lLO 




CE = V 1H or OE = Vih 
0V ^ Vout ^ Vcc 


- 1 




1 


uA 


Operating current (DC) 


Icci 


CE = Vil, Iout = 0itiA 




10 


40 


mA 


Average operating current 


ICC2 


CE = Vil, Iout = 0mA 

Duty =100%, Minimum cycle 




20 


50 


mA 


Standby current 


ISB1 


CE S Vcc - 0.2V 




0.001 


30 


uA 


IS82 


CE = V IH 




0.1 


2.0 


mA 


Output high voltage 


VOH 


Ioh = - 400 uA 


2.4 






V 


Output low voltage 


Vol 


Iol = 2.1mA 






0.4 


V 



Note) *Vcc = 5V, Ta = 25°C 
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^5i?>u?"X^jciciT:ance 


ClN 


Vin = OV 




8 


15 


PF 


Output capacitance 


COUT 


Vout = OV 




6 


15 


PF 



Note) This parameter is sampled and is not 100% tested. 



AC characteristics 
AC test condition 



+ 70 °C) 



Item 


Condition 


• Test circuit 

TTL 


Input pulse high level 


Vih = 2.4V 


Input pulse low level 


Vil = 0.6V 


Input rise time 


tr= 10ns 


Input fall time 


tf = 10ns 


Input timing reference level 


Vil = Vih = 1 .5V 


Output timing reference level 


Vol = Voh = 1 .5V 


Output load 


Cl*= lOOpF, 1TTL 


Note) Cl includes scope and jig capacitances. 
AC characteristics 




Item 


Symbol 


Min. 


Typ.** 


Max. 


Unit 


Read cycle time 


tRC 


200 


130 




ns 


Address access time 


tAA 




120 


200 


ns 


Chip enable access time 


tco 




130 


200 


ns 


Output enable access time 


tOE 




40 


70 


ns 


Output data hold time 


tOH 









ns 


Output enable time (from CE) 


tLZ 









ns 


Output enable time (from OE) 


tOLZ 









ns 


Output disable time (from CE) 


tHZ* 




40 


70 


ns 


Output disable time (from OE) 




tOHZ* 




40 


70 


ns 



Note) * tHZ and tOHZ are defined as the time required for the outputs to turn to high impedance 
state and are not referred to as output voltage levels. 
** Vcc = 5V, Ta = 25 °C 



352 



SONY® 



CXK384001 /382001 



Timing Waveform 

• Read cycle (1) : CE = OE = Vil 



Address 



• tRC" 



X 



Data out 



• Read cycle (2) 



- 



SE 



CE 



Address y . 



- tHC - 



X 



-tAA ► 



A\\\\\ 



Data out 



High impedance 



- tOHZ - 
-tHZ - 



Data valid 
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Example of Representative Characteristics 
Supply current vs. Supply voltage 



1.0 



0.6 































Ic 


c\ 
















































ICC2 












































































T 


i = 2E 


°c 



















4.5 4.75 5.0 5.25 

Vcc - Supply voltage (V) 

Supply current vs. Frequency 



5.5 



* 1.0 

c 
£ 

« 0.8 



CO 

I 













1 1 

Vcc = 5.0V 














Ta 


= 25' 


C 

























































































































































































2 3 4 

Frequency (1/tp.c) (MHz) 
Access time vs. Supply voltage 



8 08 
< 













































































































































T 


i = 2E 


°C 



















4.5 4.75 5.0 5.25 

Vcc - Supply voltage (V) 



5.5 



Supply current vs. Ambient temperature 



_■ 0.6 





























— VC 


N — c / 
., — D.l 


)v — 










































r ICC2 
































Icci 





































































20 40 60 

Ta - Ambient temperature CO 
Access time vs. Load capacitance 



80 



< 

I 



0.6 



































Vc 
Ta 


: = 5. 
= 25 


OV 












'C 













































































































100 200 300 

Cl - Load capacitance (pF) 
Access time vs. Ambient temperature 













































































































































Vc 


c = 5 


OV 



















20 40 60 

Ta - Ambient temperature (°C) 
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Standby current vs. Supply voltage 

























_ 








/ 














/ 


r 




























































































Ta 


= 25 


°C 



















4.5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 
Input voltage level vs. Supply voltage 



> 
> 

































































VlH 
















"vir 




























































T 


i = 2! 





















4 5 4.75 5.0 5.25 5.5 

Vcc - Supply voltage (V) 
Output current vs. Output voltage 



5 1.2 



8 





























Ta 


= 25 
c = 5 


°C 
OV 












Vc 



















































































































12 3 4 

Voh - Output voltage (V) 



Standby current vs. Ambient temperature 

ioo r 




Ta - Ambient temperature (°C) 
Standby current vs. Ambient temperature 



1 

> 



£ 1.0 



0.6 





























Vc 


c = 5 


OV 



































































































































































l 20 40 60 

Ta — Ambient temperature (°C) 
Output current vs. Output voltage 



80 



•S 1.2 
to 
B 
cc 

I t.o 

3 

O 

S 0.8 



o 0.6 





























































































































Ta 


= 25 
: = 5 


°C 
OV 












Vc 



















0.2 0.4 0.6 

Vol - Output voltage (V) 
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Package Outline Unit ; mm 



32 pin DIP (Plastic) 600mil 4.5g 



4 0.2-KI 



32 17 
XLn nnnnnnrinnnn 



o 



U U U U U I 



o 



2.5 4 




° to 1 5 ° 



z 

d 


oo 
+■ t 
CD 






wrnmwtm 




i 






0.5 ±M 


z 




.[ 2*0.1 5 


o 



DI P-32P-01 



